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ecology and environment, inc.
. &) BUFFALO CORPORATE CENTER

368 PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 14086, TEL 715/684-80'60
International Specialists in the Environrnent

April 19, 1989

Ms. Theresa Bickel - e
Community Relations Coordlnator

U.S. Environmental Protection Agency
841 Chestnut Building
Philadelphia, PA 19107

Dear Theresa:

I have enclosed a meeting summary for the Public Information Meeting
which was held April 4, 1989, regarding the Saunders Supply Company
site. A mailing list from those who signed in at the meeting, and a
list of the questions and answers exchanged during the meeting are
included as attachments, as well as copies of the overheads. I have

presented the questions and ansvwers as they were spoken. If you have
. any editorial or other changes to make, please let me know.

Sincerely,

&

Jone Watson

JW/smj

Attachments
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Saunders Supply Company
Public Information Meeting
April 4, 1989

Introduction

A public information meeting regarding the Saunders Supply Company
Site was held Tuesday evening, April 4, 1989, at the Oakland Elementary
School, Suffolk, Virginia. Community interviews had been held December
15-16, 1988, during vhich interest was expressed by residents for an
information meeting on EPA activities. Approximately 40 persons
attended the meeting. Information was presented on the Superfund
process, the Community Relations Program, past site activities, state
involvement, and the Remedial Investigation/PFeasibility Study. After
these presentations, the floor was opened for questions and comments.
The length of the meeting was approximately 2 hours.

The meeting was conducted by the following individuals:

Theresa Bickel; Community Relations. Coordinator, U.S. EPA
Andrew Palestini, Project Manager, U.S. EPA
Tim Longe, Project Manager, Virginia Department of Waste Management

Chris Jones, the councilman from the Chuckatuck borough, opened the
meeting with introductions. He stated that the meeting would be
conducted by BPA officials, and that he was in attendance as an elected
official from the area. FHe introduced other local officials in
attendance: Tom Bines, Director of Public Works; Tom Underwood,
Assistant City Manager; Mark Thompson, Director of Public Utilities.

Presentations

Theresa Bickel - Community Relations Coordinator, U.S. Environmental
Protection Agency

Theresa Bickel began the presentation by explaining EPA’s Superfund
process, as it relates to the Saunders Supply Company site, and the '
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Community Relations Program, as a component of it. EPA begins

the process by verifying the existence of hazardous substances on-site.
In this case, the State of Virginia did the initial verifiecation. EPA
then determined that further sampling was required, and based on the
sampling results, determined that a potential threat to human health and
the environment existed. The site was then proposed for the National
Priorities List (NPL), EPA’s list of potential hazardous waste sites.
Once a site is proposed for the NPL, a Remedial
Investigation/Feasibility Study (RI/FS) is conducted. The Remedial
Investigation (RI) determines the nature and extent of the
contamination. This is followed by the Feasibility Study (FS) which
determines the alternatives available to cleanup the site. The Saunders
Supply Company site is at the RI point in the process.

EPA has an active Community Relations Program. The Community
Relations Plan for Saunders Supply Company was developed after community
interviews'were conducted in December, 1988, and is a guide for
communication between the EPA and residents of the community. It is
available for review in the Information Repository, which has been
established at the Morgan Memorial Library. The Information Repository
will contain all documents generated by the EPA regarding the site,
including the Community Relations Plan, the RI/FS, workplans for this
study, and any fact sheets. After the RI/FS, the EPA will develop a
proposed plan for cleanup of the site. Comments by residents of the
comrunity on this proposed plan will be solicited, and a public meeting
will be scheduled. The final stage is implementation of the cleanup.

Under Superfund, residents.of a community may apply for Technical
Assistance Grants by forming a citizens group. Technical Assistance
Grants allow for a community to enlist a technical advisor for
assistance in reviewing EPA’'s work on-site.

Theresa Bickel stated that she was available to address
residents’ questions, comments or concerns. Residents may also
telephone Chris Jones, or Jamie Walters, the Community Relations
Coordinator for the State of Virginia. She then introduced John Horn
and Tim Longe, Project Managers for the State of Virginia.

Tim Longe - Project Manager, Virginia Department of Waste Management
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Tim Longe spoke on the State’s invélvement at the Saunders Supply
Company site. The State of Virginia, Department of Waste Management
will oversee activities of the EPA to ensure that the EPA acts in
conformence with existing state regulations, and that cleanup activities
are satisfactory to the State. They also are available to listen to

community concerns.
Andrev Palestinl - Project Manager, U.S. Environmental Protection Agency

Andrev Palestini presented plans for the study of the site. The
purpose of the RI part of the study is to define the extent and
direction of contamination, and to identify the risk associated with the
contamination. The purpose of the FS will be to determine methods to
mitigate the contamination and the risk. Since EPA does not have the
in-house personnel to conduct these studies, the agency has hired a
consulting engineering firm, BEcology and Environment, Inc.,‘to conduct
the study under the direction of EPA.

Andrev Palestini explained the processes and chemiecals which were
involved at the site. The plant initially used a pentachlorophenol
(BCP) process to treat wood. This process was begun in 1964 and
gradually phased out until 1984. 1In 1974, it began use of a chromated
copper arsenic process and it is still used today. As part of the PCP
process, sludge was generated, and was burned on site for five years;
sludge also vas sprayed along an access road. These areas were
indicated on the map (see Attachment A), as well as the area where the
wvood was treated.

Groundvater monitoring wells and other sampling locations will be
located throughout the site. Eight new groundwater wells and five
existing wells, which had been put in place by the Saunders Supply
Company, will test for possible groundwater contamination. A background
vell, one of the new monitoring wells, will be placed upstream, and at a
distance from any possible contamination. It will give an indication of
what the natural groundwater is like.

Other samples to be taken include boring samples and surface water
and sediment samples. Boring samples will determine where the
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contamination is, and how deep it is. BSamples will also indicate the

level of contamination. Boriﬁg samples will be taken on either side of
the access road. The exact location of surface water and sediment
samples has not been determined. Generally, sediment samples will be
taken along the edge and middle of the pond, along the periphery of
Godwin’s Millpond, the other side of the 10 mile Creek, and Chuckatuck
Channel. The purpose is to determine how far contamination has gone.

Air monitoring will also be conducted. 'The air will be tested
based on predictions of an air transport model. Testing will be in a
certified EPA laboratory, with properly checked procedures.

Once all the sampling information is in, EPA will identify the risk

associated with the site. ]
After the RI/FS, EPA will evaluate the alternatives to clean up the
site, and choose one of these alternatives. The choice will be

reflected in an official Record qf Decision.

Questions and Ansvers

Issues raised in the question and answer session related to the
sampling process, determination of risk, use of past studies and site
investigations, and EPA cost recovery. In addition, residents expressed
support for Saunders Supply Company and thé remedial work it has done irn
the past. Questions were answered by Theresa Bickel, Andrew Palestini,
Tim Longe, and Bill Hagel, U.S. EPA, Chief of the General Remedial
Response Section.

Attachments
A: Copies of overheads from presentations

B: List of questions and answers

Q
L1

Mailing list (sign-in sheet)
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Attachment B

QUESTIONS AND ANSWERS ‘l.i

Vhy are no samples being taken northwest of the stream and east of
Godwin’s Millpond? Could contamination on the other side of Godwin’s
Killpond contribute to contamination of the Millpond?

EPA is taking samples on the site, behind the site, and along the
stream in the direction of flow to the pond. Any contamination found
should be what is in the pond. If this is not so, the EPA will know
that contamination of the Millpond is coming from a different
location.

If BPA took more samples, wouldn’t they know from the beginning (if
contamination was coming from a different source)?

EPA has to limit the number of samples at some point. The sample

sites chosen are taken from a surface water model, which predicts how

much plume is going into the pend. The model should correlate with

any information from the samples in and around the pond. EPA will

consider this comment, however.

Gas and diesel fuel have been leaking from a service station into the

ground. Vhat effect will this have later on? .'
This is part of the reason why EPA chose the sampling points where

they did. The EPA chose sampling points on the Saunders Supply

Company side of the boulevard. If they chose points on the other
side, they might get interference.

The service station which is leaking is on the SSC side of the
boulevard. Why doesn’t EPA check it out while they’re there?

EPA will follow up on that gas leak.

The service station has dug up the topsoil down to the water table
and sandbagged it. There is still oil in it.

Saunders Supply Company did not know what they were getting into when
they started into "penta."™ I also do not believe you people knew
what vas going to be in the ground.

Nobody knew what was the best practice at the time, what was
environmentally damaging. And now, we’re cleaning it up. That is
wvhat Superfund is all about.

The Saunders Supply Company caused bushes and trees in my backyard to
die. But I still have no intention of leaving. ;

How and who will investigate the risk potential?

A-12
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Ecology and Environmeﬁt, with direction from EPA. They will
determine hov much people have been exposed and in what wvay.

Saunders Supply Company has been doing that activity for 25 years. I
have been here 50 years. No one has been sick from any contamination
from Saunders Supply Company. What could the potential danger be?

No one has said they’re sick or feeling bad.

Nothing is happening right now. But that is wvhy EPA is doing the air
modelling - to make sure there is not a risk. EPA is not here to put
anyone out of business.

If nothing has happened in 25 years, hov is EPA smart enough to
predict what’ll happen 25 years from now?

EPA uses toxicology studies of how much people have been exposed and
at vhat levels people start having reactions. This will determine
the risk posed by the contaminants.

Another example is groundwater. Ten years ago, the groundwater may
have been contaminated, and it is only now starting to move from
on-site to off-site, and posing a risk. EPA is concerned about that.

If you’'re testing Saunder’s wells and not finding anything, why are
you going upstream or elsewhere, if it’s not on-site?

EPA has to make sure the contamination has not already léft the
property.

Maybe it’'s not in the groundwater, but moved in the air.

It did go in the air in the old process. Does it stay in the air
forever?

No; and they’re ne longer using that process. The example was used
to illustrate how contamination could have moved off-site.

There are some advantages in having monitoring wells upstream. It
can be used as a point of reference to compare with what is on-site
and what is downgradient. Also, when PCP was in operation,
contaminants went into the alr and came down in a particular region,
that can be mapped out. To have a comprehensive knovwledge of the
site, ve need to know what is off-site. We will use a progressive
analysis to determine if what is on the site is in the pond. If we
did an analysis of the the wvhole area, ve could find contaminants
everywhere, and it would be very expensive. Ve are trying to define
just the problem of the site. However, a.contingency analysis would
allow that if a correlation does not exist between the site and the
pond, a secondary source may exist on the other side and we may have
a Supplementary study.

It could be that years ago someone on the other side of the pond used
the same chemicals, and those same chemicals are seeping in from that
other usage.
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Ve are going from the site to the pond. If the progression from the
site shows contamination decreasing, and then at the pond, it
suddenly jumps up, then we would think of a possible secondary
source. * .

Ve would also look at other industries in the area if there is a
greater concentration.

Vhat if the industries are no lenger there?

The costs would be enormous to take tests everyvhere. We’'re trying
to determine what may be coming from the Saunders Supply Company
site.

Does the stuff just stay there or does it settle to the bottom?

Most of it would settle to the bottom. Ve see hardly any of it in
the water. Depending on how long something stays; and it depends on
wvhat happens to it chemically when its in the water itself. We’ll be
checking both the water and the sediments.

Vhat do we do in the meantime?

The water is tested and it is treated. Someone from the city, Mark
Thompson, can answer that. How often is the water tested?

It ig tested daily when it comes into the plant. When we’re
purifying it, it is tested every three hours to make sure there are
no changes. We did a2 study to determine what would happen if all the
CCA spilled into the pond. If all of it came into the plant, we
would have 99.9% removal. Even if the whole tank fell into the lake,
ve would have sufficient treatment process to remove it. What ig of
the most concern is what is in the sediment. In the summer, we get
alot of anerobic action, the water starts stagnating. The iron
content goes up, and the other heavy metals would also have a
chemical reaction to affect the whole pond, and we would take
preventive action.

I have a lumber business. I have worked with treated lumber and my
sons have worked with treated lumber, and we’ve never had any
problems. I've eaten fish out of the Millpond. I’ve been drinking
the water from Chuckatuck. I’m not afraid of it. My family owns
land directly behind the site, and until I see more reason to be
concerned, I’d rather see my tax dcllars spent in ancther way. I
don’t feel like there’s a serious problem here.

That’s vhy we’re conducting this study. If we determine there is no
concern there, we’re not going to bother more with it. Ve’re not
here to create problems. As far as your tax dollars, Superfund money
comes from a tax on petrochemical companies. So, although we tax
those companies, it’s not really money coming out of your pocket.

Gas just went up from 86 cents to 98 cents a gallon.
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A:

Q:

At

A

A:

Regarding the comment about handling dry wood, the exposure from
handling dry wood is completely different then when the wood is wet
and dripping wvater, and from burning the sludge or whatever.

You talk about risk to the people. Do you people know vhat the risk
is and howv much you have to be exposed to in order to be at risk?

It depends on vhat the contaminants are and how you’re exposed to
them, and what levels the contaminants are.

That’s what I’'m asking. Tell me what I have to do to be exposed too
much. This site has been going on since 1949. Vhat is the oldest
site you people have tested? That gives you 60 years of wood
treating information for testing people in the area.

It is difficult to extrapolate information from this site to other
sites. It depends on what the contaminants are, and the soils could
be different. It could hide it more, or release it more. Risk is
based on laboratory studies of the contaminants.

A sample of water was taken 18 months ago. Vas there risk at that
time?

No, it was not an immediate risk. If it had been an immediate risk,
wve would then have gone out and done something. This is a long-term
study because it may have long-term impacts. Testing that vas done
previously is almost a drop in the bucket compared to vhat ve're
doing today.

The plant has been there since 1949. That’s sixty years. Maybe the
soils are different, but the PCP would still be there. That’s 50-60
years to process.

The risk is based on levels of what might happen, not actually what
did happen. A place could be using PCP for 60, 80, 100 years. Just
because something happened there, doesn’t mean it won’t happen
somevhere else. That’s why we have to use our laboratory studies.

If you want to know vhat the effects of different chemicals are, wve
can get you copies of levels and effects of different chemicals.

A few years ago, in Hopewell, a firm released a whole lot of Kepone
into the James River. They said all the people working there were
going to die. They had all kinds of things wrong with them. They
closed the James River for fish, shellfish and crab. They’re all
still living there. Now 7-8 years later, its open to fish. WNow, if
you want to do some testing, why don’t you test the people that have
vorked in this plant and handled it physically for 20 odd years, and
see what effect it has had on them.

It may not effect whoever is working there. Risks are based on what
might happen to a population. We’re talking about one in one million
and one in one hundred thousand who might actually get cancer.
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And when you’re talking about cancer, you’re talking about a 25-30
year latency period, just like asbestos. Those people who worked
with it, and then got cancer 30 years later. There’s so much
uncertainty.

Vhy not test people who have worked with it?

The problem with testing people is that you have other outside
factors-~ people who smoke, people who work in mines. They have a
higher tendency for it. Some of the people have an hereditary effect
that way. That’s why we can’t use testing people.

We’re also not a health agency. We determine what the potential
threat is. Another agency determines the effect on people that were
around when the process was going on.

Does anyone know what we’re dealing with; in terms of contamination,
in terms of a chemical, the effects, what it does. It’s in the
groundwater, and that’s it? It’s on the market and we don’t know
anything about it?

You can’t just put a chemical on the market, anymore. It has to go
by EPA. At the next public meeting, once we knov the information,
the nature and extent of contamination, we’ll bring along a
toxicologist.

On other sites with scil contamination and groundwater, what happens
to it? Does it dissipate? Does it stay there?

Basically, the range. Some off-site. On some, it stays there.
Saunders has been helping to keep it there. They’ve been pumping cut
the groundwater, and reusing it back inte the treatment system.

I think people are asking, "What are the physical properties of PCP
and our knowledge of the physical properties? Is it soluble, does it
move, can it be transported? Is it a persistent chemical?"

PCP was used in an oil base and basiecally it stays in the o0il, even
in the water and the groundwater. Everything we’re looking for is
oil and grease. Increased levels of o0il and grease may generate
information on the levels of PCP.

Have you indicated you’ve already made these studies at other sites?
Have you completed them, and if so, what was your recommendation?
Vhat did you £ind?

The problem is, we don’t know yet. That’s why we’re conducting the
study.

At other sites, the tendency has been to take the soil and burn it
off. As for the groundwater, we have to pump it out into a treatment
system, and then discharge it back. In order to get it out. Ve

don’t want to be keyed into that. If there’s a mote economical, more

sensible way, we'd rather do it.
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The city is already treating the water.

They’re treating the water at a time. Ve’re treating the water
supply. The city would not want that responsibility for x number of
years.

I have been using water from these wells off and on for the last 10
years. In the last 5 years, I have noticed a decrease in the levels
of PCP. V.R. Grace tests every 30 days. They’re not picking up
anything in the water. I’ve gone back to using these wells. But the
State Vater Control Board says if water goes through the soil, it’ll
pick (contaminants) back up. Is that possible that you knov of?

Yes, the chemicals leach out of the soil into the groundwater.

You say you’'re looking for oil and gas. With this oil spill at the
gas station, couldn’t the contamination be from a different source.
The water runs across property lines, from that gas station.

The chemicals in the gas station are different from the chemicals in
the PCP. The levels and properties of these chemicals are known. Ve
have to identify how much is on the site. The rate at wvhich they
move through the soil depends on the particular site. Each site has
to be studied. You have to take out the soil and look at it, and
characterize it. When heavy metals are involved, it iz much slowver.
It could take as many as ten years to move half a mile. Until we
have enough information from the site, we cannot characterize the
site. Someone can work in a factory and be exposed to a chemical but
because of the rules of 0SHA, be safe enough. But once the chemical
gets into the environment, the effects are different. For instance,
I tan work with lead, and have no problems. But if I dump the lead
into a river, or on a playground, and my children eat the soil in the
playground, the effect on them will be very different. Also,
organisms have the tendency to store the chemicals. We have to
assure that on a longer term basis, it is safe. It is the
responsibility of an accountable government to ensure that what is
clean stays clean.

If this treatment has been going on for 50 years, how many other
sites in the State of Virginia have been tested and completed, and
vhat effect has it had on the communities and the people, and what:
wvere your recommmendations? And how does EPA feel its smart enough
to tell us what’ll happen 25 years from nov if you haven’t been able
to tell us on this point?

The Superfund program began only 9 years ago. They looked at what
processes vere going on that were wrong, and realized they needed to
correct them. Once a site is reported, we begin with a Preliminary
Assessment. And if these sites are a threat or potential threat to
human health and the environment they are listed on the National
Priorities List. 1In the State, there are 21 sites on the National .
Priorities List. About 1000 sites have been looked at. Some involve
counties, and some involve private industries. Only one site has
been delisted - completely cleaned up. Of the remaining twenty, the

AR301I516
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sites are at different levels of action. The state is working to get
the cleanup done. The longer they stay on the list, the more
expensive they are. Ve do 50 investigations per year to determine if
sites are serious enough for the National Priorities List.

If you’ve done 30 investigations, how long does it take you to find
out what is going on there. Is it bad or good?

Ve don’t know howv things are moving on this site, if at all. They’'re
pumping up the groundwater. They may have trapped the plume from
going off-site. It may not. That’s what we have to find out. Then
we can determine what the risk is.

There’s only one other site in the Commonwéalth, that’s in Richmond.
They’re at the same stage as this one.

If the Milipond is contaminated, how do you propose to get it out?
We haven’t gotten that far. I don’t know.

Saunders Supply Company is doing the best they can. They dug out
some of the s0il, hauled it off, and put sand in it. What did they
do with that dirt they dug up and hauled off in a truck?

It was placed in a landfill.

Now you’ve got it in two places; in a landfill and over there. It
doesn’t matter where it is, if there’s dirt and vater, it’ll get you.

Ve have & law called RCRA. We don’t just create another problem by
sticking the hazardous waste somewhere else. We have to treat it
before we can dispose of it. Anything we do at Saunders will be
treated so that it doesn’t leach out.

PCP has been used as a vegetative killer. Are you telling us that 20
years from now, you’re going to come back to thoge farmers who have
been using chemicals according to the labels, and tell us you’ve got
a problem? '

All pesticides have to be reviewed and approved by EPA.

Twenty-five years ago, PCP as a vegetative killer was a labelled use.
And it was also used in chicken houses as a termite killer.

Vhat scientific data do you have that it is a problem?

Ve don’t know that there is a problem at the site. We know there is
a2 potential problem. We know that the groundwater and the water in
the pond may be contaminated now or in the future. We know chemicals
have been found in the soil.

After two years of testing, and you still don’t know that there is a
problem, what will be the cost of the study? How much taxpayers
dollars will be spent in this RI/F5? Bow much is Ecology &

Environment going to be paid?
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Right now, in rough nﬁmbers, it will be $800,000 for the Remedial
Investigation/Feasibility Study.

But there is no scientific data that there is a problem?

There is a problem because there is a potential threat.
You are going to pay for it?

It will be paid with Superfund monies.
You won’t bill anyone?

Before we began the study, we negotiated with the Saunders people
about doing the study. They did a workplan and decided it was too
much money for them at this time to do the study. That is why we‘re
doing it with Superfund money. After this report, we’ll go back to
the Saunders people and say this is the recommended alternative if
there is any. If Saunders can’t pay for construction of the
alternative, we’ll again use Superfund money. At the end of all
this, we’ll again go back to Saunders under Cost Recovery and try to

"~ get money back on what we spent.

Can you repeat that figure?
$800,000.

You’re spending $800,000 and its just a potential danger. You say
$800,000 is not putting anyone out of business? Vhy don’t you just
buy Chuckatuck?

Ve’re not going up to them tomorrow and saying you owe us $800,000.
Hasn’t Saunders Supply already spent alot of money?

Yes, it has. But the ironic thing about the Superfund law is that it
makes people liable for what they did even if it was the best they
knew how.

Vhat about us farmers? I’m using chemicals, but I'm using it
according to labels. You’re saying, according to Superfund, you
could come after me.

EPA does not have a policy to go after farmers that are spraying
their crops.

Is this the only business in Virginia that was using this type of
wood treating process? You’re going after one individual company?

There are at least two other wood treating facilities on the National
Priorities List. Both of those companies are paying for the studies
themselves. There were quite a few other wood treatment facilities

investigated. But they weren’t serious enough a potential threat to
human health and the environment to be put on the Naticnal Priorities
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lList. EPA looked at facilities with the most potential threat to the
environment - wood treatment facilities and landfills.

gur landfill was approved. But now we're being investigated as a

city. We operated in good faith. We did what we were told to do by
an agency. But again, we’re having to spent taxpayers’ dollars, just
like Saunders Supply Company to do RI/FS studies. That’s the way the
lav works. The congressmen and senators set it up, not these people.

Saunders Supply Company has done everything possible. It’s one of
the cleanest operations I’ve ever seen. I’ve been involved with this
site for 10 years. I don‘t know how anyone knows what’s going on,
vhen everytime you turn around, you have another group of pecple
coming in. They’re running around, doing the same tests over and
over.

There has been a Preliminary Assessment. There has not been an
in-depth study of the site. Ve are required by law to provide a
permanent remedy - whether that means we do nothing, or we prepare an
alternative to clean up the site, we are required by law to do that.
Ve want to prevent a problem further down the road. We’re here
tonight to tell you there’s a potential problem. Ten years from now,
it could cost fifteen times as much to cleanup. There are alot of
parties involved, but that’s why Chris Jones is here tonight and the
State. This is a coordinated effort.

Vhy should individuals, or individual companies like Saunders, be
penalized for using chemicals as stated on the label, when the
chemical companies are the ones really doing the damage?

The law says to go after the owners, operators and the generators.
We would rather go after the deep pockets. If we could go after
someone else who could pay for the study, we would do that. We have
an enforcement branch to go after these potentially responsible
parties.

If you give them a clean bill of health after this study is over, and
10 years from now something else comes up, vhat’s going to happen?

We shouldn’t miss that. That’s why we’re studying all different
mediums.

Ve wouldn’t have been doing our jobs very well. We’d have to go
clean it up.

And you’d get another $800,000.
It depends on Congress.
If the salt treatment process being used now is according to labels,

are you going to make them pay for a study to see what pollutants are
going into the scil from a current labelled use?

A-~20
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Today the process is in a closed loop. The wood drips onto concrete
-pads, into a reservoir and back into the system. There is no sludge,
no burning, nothing going off the site. Before they used a closed
loop is the problem. It's not the chemicals, but the way it was
allowed to get into the soil. It‘s a closed system nov. There’s
nothing coming off the site now.

The penta process smelt so bad we couldn’t hang our clothes out to
dry. They came back speckled and smelt like penta.

The problems were how the wood was allowved to dry, the use of an
unlined earthen pond as a separator, that they burned some of the
sludge.

The closed loop was a required labelled practice back in 19747

No, it’s not the chemical, but hov you use it. You can buy
pesticide, but i1f you dump it in the creek, you’re causing
contamination. It's not the fact that you have it, but what you do
with it.

But the process wasn’t illegal back then?
That's right.

It still hasn’t been stated how dangerous this is to people and how
much they knew wvhere it is. We still don't know how much danger
wve’re in, how much danger we’ll be in in 5 years. What is the
purpose of the study if not to protect the persons of this community?.
Hov many buckets of dirt, or how many buckets of water will I have to
drink before it will kill me? Isn’t that the main purpose?

Ve will identify the risk associated with contamination of the site
during the study.

Ve have a list of chemicals with contaminate levels for drinking
vaters. Contamination above those levels is an unacceptable risk.
At this point, the water is safe. It’s being tested and treated.
The reason we’re doing this study is to determine if there is a
problem now or later on. It’s not a quick and dirty study.

You said you were just looking at PCP, copper, chromium, and arsenic.
That’s only four. '

There are also others. From burning PCP, that could cause dioxin and
furans. So that’s two more things you have to look for.

If you’ve done 30,000 investigations nationwide, at least one of
those sites must be similar to this one. What have you found out?

"Only 1000 of those 30,000 sites will have this type of investigation.
I don’t know how many of those are at this point. But as said
before, they may have the same contaminants, but different =oils,
different media.

woliey gand emviconmoent
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0f those 30,000, only a handful are wood treating facilities which

are on the list and being investigated. Of those, most of them used

creosote — for telephone, railroad ties.. Most of our investigations ‘
have been those types of plants.

Saunders Supply Company must have been an advanced corporation in
1964. : ' -

I'm not saying there has been only one. I’m saying the majority of
vood treating facilities have been creosote.

So we have no concrete ansvers to anything from other sites?

Yes, we do. VWe know that the best way to remove the contamination is
to burn the soil.

I hope what I eat doesn’t make me sick. I have a garden in my
backyard.

I think these people are asking, "Do you have a base toxicological
knowledge of these contaminants? Do you know in general what these
contaminants can do to you, not in relation to the site."

From studies of pentachlorophenol, we have some base knowledge of how
it effects humans. Ve have knowvledge of how chromium, copper and
arsenic affect humans, at what levels. What we have to do at this
site is put an exposure scenario together. We determine what is the
exposure to the average citizen, to the average wvorker. Then we look
at our toxicological base knowledge and apply it to the site. Then
wve calculate the risk. And that’s how the risk assessment is done.
When wve come back to you, we’ll be able to say, from this site,
drinking the water will pose this risk, inhaling the dirt will pose
another risk, ingesting the dirt, 2 ounces in your mouth over 70
years will pose this risk, over one week will pose this risk. WVe’ll
have all those answers for you. We don’t have those answers right
now.

You ought to have an answver from the people who have been dealing
with it for 25 years and the next door neighbors.

There are two types of studies. There are toxicological studies,
vhich are what we do, which is to find out what risk is posed. What
you’re referring to is an epidemiological study which is the effects
of workers at the site over a long period of time. Ve are not a
health agency. The Agency for Toxic Substances and Disease Registry
do the health effects. They have a coordinator in our office, and
ATSDR looks at these sites and they determine through our
investigations, through our sampling that the site warrants a health
study. They’ll come in and look at it. They can’t tell if it's
wvarranted right now, and we start taking samples and find out just
how bad the contaminants are at this site. Ve don’t have the answers

on rigks right now. i
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If you’re not a health agency, hov are you going to tell us how it’1ll
affect us 10 years from now?

Through a risk study, which is all probabilities. You may have a one
in 10 or one in one million, or one in one billion probability of
getting cancer.

Por $800,000, it doesn’t sound reasonable.

I can understand that, but our science is limited.

Did you say that the best way to take care of contaminated soil is to
burn it?

On other sites, they determined that.
Vhat happens to the air space with burning it?

It’s burned in a controlled, safe way. And you’ll have an
opportunity to comment on it.

How long is the study?
Ve’'re estimating 18 months.

I am an attorney working for Saunders Supply Company. I‘d like to
clarify that the EPA has proposed putting Saunders Supply Company on

.. the National Priorities List. The site is not on the final National

Priorities List. The company has filed comments raising questions on
two occasions on how the risks have been caleculated from the outset.
It is not a foregone conclusion that anyone needs to be out there.
People talk about it as being on the National Priorities List, and
something will have to be done. I hope I did not hear EPA saying
that this site is on the final NPL.

The site 1s proposed for the MNational Priorities List. It’s a two
step process. Once a site is ranked, and it reaches a certain
ranking (a mathematical ranking), it’s proposed for the National
Priorities List. For a period of time, it’s put up for public
comment as to why it should or should not be on this prestigious
National Priorities List. If, after all the comments have been
received, we still believe it belongs on the National Priorities
List, we actually put it on the National Priorities List. That has
not happened yet. What we do in the meantime at the proposed stage,
is start our study so we’re not hanging around for years waiting for
public comment. We’re out there trying to determine if there’s a
problem, so wve don’t waste a year in between. We cannot start an
action while the site is still proposed, by law. We have to wait for
the site to be promulgated on the National Priorities List. But we
can take samples, develop alternatives, and even select and design a
reméedy. But we can’t spend money. The big ticket is the remedial
work. $800,000 is a drop in the bucket.
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We have a small firm here. Most sites have big chemical oil
companies that EPA goes after. They negotiate and either cleanup or
EPA cleans up. We offer small companies these same opportunities.
They operated in good faith. They negotiated. They couldn’t pay for
it. The site was turned over to the Superfund side of EPA. So we’ll
start the investigation.

Q: Will they have to pay for the cleéhup if you decide it hasrto Be
cleaned up?

Az When we decide vhat needs to be done, if there is some cleanup
involved, we’ll go back to Saunders and say this is what we’ll do.
Saunders and others comment. If Saunders cannot pay, we’ll use
Superfund money and implement the remedy. Another EPA group gets
involved. They see how much we’ve spent at the site, the financial
capabilities of the potentially responsible parties, and then decide
what they’ll bill the company for that cleanup. That is the Cost
Recovery action part of EPA.

Q: If you come back and say there’s one in 750,000 chance somebody is
going to get cancer, and that’s unacceptable and has to be clezned
up, and everyone in the community says we don’t want it, then that
doesn’t matter? You’re going to clean it up anyway?

A: If we getr strong public opposition for the right reasons, then we’ll
change the remedy. We’ll have to take another look at it. We come
out with a proposed plan, and ask you what you think about it.

A: The law also requires that we select a remedy that is cost effective.

Q: Vhy are you picking on Saunders? VWhy don't you pick on the chemical
company that produced?

A: It is not the chemical that caused the problem. It is the waste
disposal. They may have operated in the best manner possible. But
Superfund is blind to that. It says there is a problem, and we have
to clean it up.

Q: I’ve been here two hours and haven’t heard a single fact on what the
effect is or how much you have to be exposed to it.

A: Our information is limited.

Q: What if you dig a well in the exact spot of an old post hole, and the
contamination is actually from the treated post?

A: The chemical may be different on the post. We’re also digging other
wvells.

Q: Of everyone that’s come here about the site, I’ve never seen the same
one twice. How can you have good information?

A: As your councilman, I will act as the go-between.
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G: If a site has been proposed, and all the investigative work is done,
- and you determine not to put it on the final list, can you initiate
cost recovery?

A: We will follow up on that question (see Note).

Q: Vhat has happened to the eight years of studies - Saunders and the
State Water Control Board have done a number of tests?

A: Ve have used that information to come up with the Workplan. All that
data vas used. Once you get involved in it, it takes a long time.
You have to decide wvhat you’‘re going to do, then you have to go out
and do it, and the time to do the sampling and have it quality
checked, and then evaluate the results.

Q: You're saying 18 months and the EPA man that was here in December
said 2-5 years. '

A: The workplan hadn’t been finalized then. Also, when we say 18
months, you have to give or take a few months. For example, if the
contamination has extended further, the study wiil take longer.

Q: For SBOO,dOO,'we could use studies we have and take the whole site
over the South Carolina line.

A: 'Legally, we’re not allowed to do that.

A: 1If you're frustrated with Superfund, we suggest writing your
Congressman. That’s your opportunity to comment on the program, now
that its touching you personally.

Q: How long have you people been connected with this particular project?

A: The Community Relations Program starts up when the Remedial
Investigation begins, so I've been on it one month. The project
manager has been with it 6 months. = = i}

A: The Enforcement Branch did the earlier negotiations with Saunders.
Once it wvas determined that Saunders could not afford to do the
study, it came over to the Superfund section.

Q: The man who came in December asked me if i trusted EPA, and T said I
vould unless they told me something that wasn’t true. I guess that's
wvhy he’s not here tonight.

A: Bill Draper is still working for EPA, but he’s working on a site in
California.

AR301I524

* Note: To date, EPA has not pursued cost recovery at sites where no
further action is required after the RI/F5. However, the law does
permit EPA to sue for all costs incurred.
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If the site is not on the Superfund list, why does the newspaper say
it is on the list?

.I don’t know. The proposed and final list of sites are often treated

the same way.
Didn’t the newspaper get their information from you?
Yes, it did. But our news release says that the site is on the

proposed list. I will give you a copy of the new release after the
meeting so you can see for yourself.
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NAME

MAILING LIST

-ADDRESS

Attachment C

TELEPHONE (804)

Diane Tennant

Ray T. Howell

Margaret Howell .

Richard A. Davis
Dorothy J. Davis
Georgia Saunders
Al Saunders
Betty Burris

Paul Saunders

E. A. Vinslow, Jr.

Paula M. Saunders
Plummie D. Hicks
Corrin McBugh

P. D. Howell, Jr.
Samuel B. Howell
David Ledbetter
Arthur L. Russnow

Paul & Ann Hill

fécyelad Baper

The Virginian - Pilot

101 Saratoga St.

Suffolk, VA 23434

P.0. Box 2233
Suffolk, VA 23434

-- P.0. Box 2233

Suffolk, VA 23432

1870 Oyster Bay Lane
Suffolk, VA 23432

1870 Oyster Bay Lane

Suffolk,

P.0. Box
Suffolk,

P.0. Box
Suffolk,

P.0. Box
Suffolk,

P.0. Box
Suffolk,

VA 23432

2036
VA 23432

2036
VA 23432

2096
VA 23432

2057
VA 23432

5 Cherry Grove Creek
Smithfield, VA 23430

P.0. Box 2057
Suffolk, VA 23432

P.0. Box 2134

_Suffolk, VA 23432

130 Saratoga St.
Suffolk, VA 23434

P.0. Box 2278
Suffolk, VA 23432

4000 Godwin Blvd.
Suffolk, VA 23434

707 E. Main St.
Richmond, VA 23219

11524 Jefferson Ave.

Nevport News, VA 23606

1548 Cherry Grove Rd
Suffolk, VA 23432

ST A-27

934-7561
255-4339
255-4339
238-2815
238-2815
255-4332
255-4332
255-4791
255-4983
255-0812

255-4983

.255-4892

539-3437

255-4531

255-0108

788-8364

595-5561

- 255-4088
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NAME ADDRESS TELEPAONE (804)
Carl E. Eason Church St.

Vindsor, VA 23487 242-6679
Ronald H. Kelly P.0. Box 2163

Suffolk, VA 23432 255-4171
Gerald Saunders P.0. Box 2292

Suffolk, VA 23432 255-4706
John B. Kelly P.0. Box 2204

: Suffolk, VA 23432 255-4351

Joseph C. Vaughan 22 Cherry Grove Circle

smithfield, VA 23430 . 255-4739
Keith F. Spafford RT. 1, Box 322

Zuni, VA 23898 859-6464
Charles Rose, Jr. 6001 Everets Rd.

Suffolk, VA 23434 255-4663
Mark A. Thompson P.0. Box 737

Suffolk, VA 23434 934-3111
T. G. Underwood P.0. Box 1858

Suffolk, VA 23434 934-3111
T. G. Hines P.0. Box 1858

Suffolk, VA 23434 934-3111
Dixon W. Tucker 5700 Thurston Ave., SU 203 ‘

Virginia Beach, VA 23455 460-5318
Nancy K. Collins 1063 Varwick St.

Norfolk, VA 23503 480-1579
S. Chris Jones 8978 River Crescent Dr.

Suffollk, VA 23433 238-3667
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APPENDIX B

SOIL BORINGS AND MONITORING WELLS
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SOIL BORINGS

B-3

recycled paper ~ 0 T T T T T o e &RSD ‘:ﬁlgxand environment




ir 3

O R

&

“Ecology and Environment, Inc,

Buffalo,

New York

—_ - ~ ~ e s U X ——= s ~ : e
5aI-LING LOG of BORING N§. 5-1 T page ot i)
State Virginia Start Date _ o 7/11/89
Location Chuckatuck {ompletion Date L 7/43/89
k
Orilltng Firm GES Inc .- " Groung Elevation B 45 P9 o
3
o . . ]
| Type of Drall CME 55 Total Depth of Borang 8.0°
Driller 1__Puah - - — N
Geologist A, Avuboha - . T ]
I
f
> 3
Elev. & Descripticn S| B® BIES Remarks :
8 = . I~ 1
=3 8 =] :%‘ m(.‘l 4
= = b
a5, Ground_Surface ‘
45 1 0.0-0.5: SAND (SwW}: gray. translucent. fine grained, o 5 | HSA with split spoons
444 2" topseil - B_l . for sampling
5-3.0. SAMD {SW): ocark gray and locally black. o 3 [sSAun.1: 0.0-2.0
l 2 tina grained e 2 1.83/2.0 recovery
i [ - 5 | Sample from 0.0-2.0
3__1.0-3. 1. SANG (SW): brownish white, fine grained . 5 PCR/TRH
% 2. 1-5.5: SAND {SW]: brown, fine grsined, wet at - 4 | Ova: COppm on spogn
: 4= DOLLOR L 4 Oppm in hole F
i | B 1 |58 Run 2 2.0=4.0
5t -1 2 1.B3/2.0 recovery
40~ - . - S 3 ! sample from 2.0-4.0
- A 2 PCR/TPH
; 1 a4 : | ova; Oppm on spoon )
} 7.16.5-8.0. CLAYEY SAND {SC): brown. locally silty // 2 Oppm in hole
L (B10%). 820X clay / 2 |55 f8un & 4.0-6.0
i i P 5 1.83/2.0 recovery
‘ Sample from 4.0-6.0
' PCP/TRH
§ Ova: Oppm on spoen
t Oppm in hoile
N S5 Run 4 6.0-8.0
1.67/2.0 recovery
OVA: Oppm on spoon
l Oppm in hole
}
i b
i ]
; |
?- |
3
O ot - YR e e Rz w _—
Sauncders S9poly COmpasv.:




i e e - G gt - .
DS TLLING, L0E E7 3P¢\JG No. CB-=1 Page 1 of 1
i . _ _ d
' State ' VJPQJHIEI . ”"..‘Staﬁt'baffef’ o 7/20/89
i
F Location Chuckatuck Campletion Date 7/20/88 ;
Drillang Firm ~7° = "GES Inc., " 7 Grouno Elevation 44 40 !
T - s - P f |
Type of Drill 02 ,;,,,,,fCME etal Total Depth of Boring 10.0
Driller : 0 Prgh e e el
~ - I}
Gealogist. T A, Avubeoha L i
= ) E 8% o |
. - =] -5 =¥ i
Elev. a Descriptian 2| 8" glZ 5 smarks g
8 S| |8 zlusd
. . ot} =
WIWE Ground Surface _ |
; 4 Joo-0m gRavEL IBWl: Foad grave) = 1 4_| HSA with split spaons
j 4P-5-1.5: SAND (SW): brown, medium grained AR ] for sampling
‘ . g |SS Aun & 0.0-2.0
E_J‘Efa-a____gg_m___isw'l_sc} snme’as aunve Hlth n*:y nJu:k 5 i0 1.83/2.0 recovery
i —IY clayey sand (20%) ~ T 7 7 77 i 2 T | Sample from 0.0-2.0 X
3 - - 6 PR/ TPH i
| 2.2-5.8: SAND (SP): gray. medium to fine grained, 5 | Ova: Oppm on spoon i
i A4 - maoist . ’ - =} Oppm in hole ;
i 40+ - - e e o . - . C e 3 4 S8 Run 20 2.0-4.0
‘ Bo— e . . - R 1 1.83/2.0 recovery
i SN o B | Semple from 2.0-4.0
: T — M 14 PCP/TPH !
h— -\5 .96, 4 CLAYEY SMD {SC) gray. 30% clay : // 4 4— OVA; (ppm &n spoon 3
7 / 4 Oppm in hole
| ' 6.4-8.4: SAND (SP}: gray, medium to fine grained o 1 |85 Aun 3 4.0-6.0
i R e en = e e e L f H 1,83/2.0 recovery
| B.1~10_C: m_'y (CL) black, marsny, trace ot wopd 7 5 4 | Sample from 4,0-6.0
T N / 1 PCR/TPH
i 384 - cmmeal s . / 1 | Ova: Oppm on spoom !
' __fe_m_ﬁﬁwbnve but snm f:rﬁx‘ 58l . A 2 gopm in hole
1 I
S8 Aun 4 6.0-8.0
1.67/2.0 recovery
) OVA: Oppm on spoon !
] Oppm in hole ]
’: 5% Aun 5 8.0-10.0
i 1.83/2.0 recovery
i OVA: (ppm on Spobn
E Oppm in nole j
L !
i
’! S anPdr—F u :-]'y' Company o
] Ecologv gnd Environment, Int. 7 o T Buffalo, New. York:
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DAILLING LOG of BORING No. CE-2 + =7 0 ' page 1 of 1,%_)
 State Yirginig Staft Date .. 1/27/8%9 ) )
4 . £ -

Location Chuckatuck Completion Date 7/27/89

Drilling Firm GES Inc, ___ Ground Elevation 42 20
' -
| Type 0f Drill _CME 85 Totsl Depth of Boring 6.0
{ ;
l1:.'|r~:1112r- {1 __ Pugh I . e o . R, .

- £
8eclogist A Avubaha o L - - "
- I
 £1 2 ) 21%% 3|2t Remark
ev. = escriptian 2 23
v § ripti § gg E =3 emarks
1
42 20 Ground Surface |
0.D-0 % TOPSOIL: hiack X 1 | HSA with split spoons
1 i__,O;S-:.B‘. BaAND (5P} medium to fine grained e i for sampling
3 2 5% Run & Q.0-2.¢ v
2__1.5-2_.25: SaND (SP): gray bleck, medium to faine 3 1.83/2.0 racovery 4
40“““"k‘ grained / ”f T = Z 1 Sample frem 0.0-2.0 :
31 L 1 PCP/TPH )
| 2.25-8.0c SAND (SP/SM}: white to gray, sparse 1 | ovA: Cpom on spoon f
4~ Zorangs, ascium to fine grained with locally =it 1 2opm in hole ﬁ
| sligntly silty 1l 3 3 |88 Aun & 2.0-4.0 P
5 Y 1 1.83/2.0 recovery .
» - - 1 Sanple fram 2.0-4.0
& 2 PLP/TPH

Ova: Oppm on spoon
2ppm in hele
8% Run 3 4.0-6.0
1.83/2.0 recovery
Sanple from 4.0-6.Q
PCR/TRA 1
Qva: Oppm on spoon v
20pm in hole i

Saunders Sufrply Campany
<Ecology and Environment, Inc. - - -
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Buffalo, New Yor'k;

B-6

h330i533




Page 1 of I

i
Lk

DRI ING TOE o No. Co-— - [
! state N Mirginig = start Date 7/27/89 I
‘ Location Chuckatuyck Completion Date 7/27/88
! brazing Farm T GES TncT ‘Grouna Elevation 41.80
il
¢ ..
s Type of DridT™ " CME 55 _Jotal Depth of Boring 6.0’
h - N N 1§
*I Driller- D Dugh - ’
2
¢
‘ Beologist . A Avuboha g
R — _ i
S S S . ;
P ! = , : El2E 3xx
L EJev. | = Descriptian o | 2" RlES5 Remarks
3 ] S|g&s 08 4
. o o . : 4 It
41,80 Groung Surface '
1 H).u-i.o; JUPSQIL: black, sandy 1 2 | HSA with split spoons
j} ~ - : 3 for sampling
| 1.0~3.0: SAND.{SP}: gray and tan. medium to fine 4+ |85 AUn 1 0.0-2.0
404 P @grained 4 1.83/2.0 regcovery
! e - 2 i | Sample from (.0-2.0 4
; 3 ' — L 2 PCR/TPH
¢ | 3.0-5.0:. SAND {SW): grayish white, medium grzined, 1 | OVA: Oppm on spoon
t 44 wet . 1 Oppm in hole
: Lo C e e S— e = 3 2 =8 Aun 2 2.0-4.0 :
i 5 - - 3 1.83/2.0 recovery
: _ _ e - 4 | Sample from 2.0-4.0
. s 5 PCR/TPH
r Ova: Oppm on spron
! Sppm in hole
. 8S Aun 3 4.0-E.0
1.83/2.0 recovery
; Sampie from 4.0-6.0 :
: PCP/TPH i
: Ovi: Oppm on spOoN !
7ppm in hole
.‘I h‘
. t
“ .’!
; b
' f
F
;
e e S BBUNTESS. SUCDly Company

A_—~Ecology and Environment, Inc.

Buffalo, New York

e o

B-7

recycled paper

, A a 3 G i 5 3 h-polog.\ and vuvimnnu:m




lDDILLINb LOG of BORING No. CB-5 = i

= —Page i of 1

State . —Virginisa _~ Start Date T 7/27/89
It
Location Chuckatuck Completion Date __7/27/89.
Drilling Firm GES Inc. - ——_ Ground Elevation 41,80
|
Type of Drill CME 55 "~ Total Depth of Baring . 4.0
Driller 0 __Pugh :
Geologist A, Avuboha
& -
Elav 2 Descraption 3 'E'E HEE Remarks
. o 25
g ° slag HEE
-

41.80 Ground Surfzce |

| 0.0-0.8: SaND {SM): black sant snd topsoil | 1 2 | HSA with split spoons

| 13- . r— -} for sampling
1. 0.68-4,0. SAND (SPj: tan. medium to fine grained 3 18% Aun & 0.0-2.0
40+ - - — - 3 1.83/2.0 recovery
| - 2 3 Sample froem 0.0-2.0
gl e } L 1 PCP/TPH
= . 1 Ovi: Oppm on spocn
—_— 4 2ppm in hole

S%$ Run 2 2.0=-4.(
1.83/2.0 recovery
Sanple from 2.0-4.0
PCR/TRH
ava: Odppm on spacn
Cppm in hole

k
k

Sauriders SUpply Company™™

“Ecology and Environment, Inc.

e v vl Ty

Buffalo, New York

e

B-8

gaSGiSSS




o : T TS ey --;‘f, T :
|l. L INGL G I7 Hii ?C,ﬁ-.\:u. CB-85 Page 1 of 2¢
State o -Virginja . Tstaft Date . . 7/27/89 £
| -
Location Chyckatuck ‘Completion Date 7/27/88 1;'
. ' h ’ §
A - H
i o e - o _ :
Drilling Firm GES Ingc, Ground Elevation 42 3Q {
| ' 1
I — - - s !
| Type of Drill CME 55 Total Depth of Boring 14.0 :
i Driller _ .0 BPugh _ .
1 ) ) )
 Geologist AL Aviboha T !
3 oy
i o o -
j . = . Si=§ Elax
| Eley o Descriptian 2| B ‘E 2s Remarks
37 prey g o I mﬁ
| = =
: 42,30 Ground Syurfdce , [
. J).D 1.0: SaND (SM): Dlack sand sng topseil ot 3 | HSA with split spoons
i 4 . 1 4 for sampling
§ [1.0-3.0: SAND (SP}: tan, mectium to fine grained 4 |85 Run & 0.0-2.0
: T - S R A 3 1.83/2.0 recovery
L 401 e o o - RO I - 2 | Sample from 0.0-2.0 ‘E
s R S S EEE R 2 PLR/TPH :
] | 3.0-4.0; Mﬁmﬁ (SMICL] téh. silty (20%) f 3 { ovar Oppm on spoon ;
e . A0 20% sandy clsy, wef ! ippm in hole
‘: _4.0-7.0: SAND (SP/SM}: _tan, wet, medium grained with [-1i] 3 4 |88 Aun 2. 2.0-4.0
) 5.~ .Jocally =ilty sand (<20%). slightly compact P 7 1.B3/2.0 recovery |
; I - - - R Ik B | Sample from 2.0-4.0 i
; B L - A B RCR/TRH b
[ - o - — P 4 2 | ova: Oppm on spoon
e /? X 3 Z2ppm in hole ;
: 35+ 0-8.75: CLAY. (CL): oray, silty 7 1 {S%Aun 3 4.0-6.0 _ i
: g e e - % 3 1.B3/2.0 recovery :
I L R e o _ L = - 5 =} Sample from 4.0-6.0
i 5= — — - jf?: 5 PCP/TPH E
i: |B.75-13.0. San E (SP) gr'ny mecium tu coarse gr‘nined ;‘:' ‘j 7 Ova: Oppm on spoon v
b gt , R L 10 oppm 40 hole 11
= B —= & 3 |88 Aun 4: B.0-B.Q {;
; PT T SO ] Sop 1 1.83/3.0 recovery ;
E _ e i | Ova: Oppm on spoon b
; 3 _ - . 1 Oppm 1n hole {
) 304 L e . 17 7 {55 Aun & B.0-20.0 i
; 43 — e - 7 1.83/2.0 recovery
: .13.0=24.0: LUAY (CL}: "derk bluish gray y 3 | Ova: Oppm on spoon '
} . //' 4 Oppm in hole i
; S8 Aun & 10.0-42.0 E
; 41.83/2.0 recovery i
; Ova: Oppm in hole ‘
i! Oppm Sp hole i}
': T ey e Sy = r:
h c= - e ;adﬂD:F:ADU Diy Company
f( gECDJQQV’aﬁd‘Environment T B

Inc, -

Buffzlo, New Ycrk

recycled paper

i Ag 3 g-mlh,s ssnvirunmmu



=ikl TR v b N P P = = — - LT T - T
CRILLINMG LOG of BOHING Noo CB-8 . == = page’? of EE.
. State Virginia igcation _ Chuckatuck t‘
N S -
! z _— 2|28 3|z f
¢ Elev § Description = 8" £|22 Remarks i -
: = - 5| =8 ?
¢ ] :~ —_
{ SS Aun 7 12.0-14.0 i -
i £.83/2.0 recovery
Ova: Oppm an spoon L
! Cppm in hole 4
] Moved 2ft: Augered
i to obtain Shelby
i Tube sample i
i’ from 13.0-15.0 b
L
'
'
g
.
g :
f L
i
1
¥
E
L
i
H
; l
i
]
r
v ) ' it et - , ' 1
! SG"“CEPC bUDI_I Company™=+ ~ E
5@Eca]ogy and Environment, Inc. — ~— Buffalp, New York




recycled paper

aﬂ 38 i 5"3gstl!:ci environmen:

: :.:._I LIRS LOE of BCRING No.- KF-12 Page 1 of 1}
i State . . . - VirQinig Stact Date . 7/26/89 !
: . - -- - - ,
| i
Location Chuckatuck _Campletion Date 7/26/89
| Drilling Farm =——— " GES Inc.’ “Ground Elevation 40.80 .
i o o -
| Type of D17 T CME 85 Total Dépth of Boring 6.¢°
' Driller =0 Pugh T
' ‘
;Geblégist cre o AL Ayuboha ,
] . i
! ) LN '
§ .
¢ _ £ g & § ol = = .
. Elev..| & . Descriptian 2l 8" BIE23 Remarks [
: & £ 8g 3 =8 i
i3 d N
' 40.80 Ground Surface _ !
g _0.0-2.0; SAND [SM}, hlack sand and topsail 1 1 | usA with splst spoons :
e S S — 1 for sampling
) Lol e e R — - 2 {88 Aun & 0.06-2.0
: A - - - - : 1.83/2.0 recovery
| 2.0-6.0: SAND {SW): gray-orange, medium grained 2 2 | sample from 0.0-2.0
- 34 . S e 2 PCP/TPH i
- - 2 | ova: Oppm on spoon h
j a4 - 2 40-S0ppm in hole
, - S - - - 3 1 lssqun 2 2.0-4.0 {&
' 54— - - - - - 2 1.5/2.0 recovery E
- 2 Szgmple from 2.0-4.0 I
¥ 2 PEP/TPH j{
‘ Ova: Oppm on: spoon ‘,*:
b 4-Bppm in hoie 5‘,
g: S5 Run ¥ 4.0-8.0 H
P 1.5/2.0 recovery )
i Sample from 4.0-6.0 )
: PCP/TEH |'
; OVA: 3~4ppm Dn Spoon ]
; 10ppm in hole |
!
i
!
|
r }
_] -
NP —— ‘M-',
,,,,,,,,,,, e ders Supply Coma %
.FE ?‘Ecology Ehd Envifonment, Inc. 7 o Buffalo, New "'C‘F‘k
B-11



f_JEcology and Envirpnment, Inc.

PORI__ING LOG of BIRING NoT KF=2 - - - . mage 1o eE.}
H = ' = - — -
| state Virginia = Stert Date 9/20/89 |
H . T oz
{ Location Chuckatuck Completion Date 9/26/8¢
k Drilling Firm GES Inc. ~ "~ Bround Elevation 37.64
" Tyoe of Drill S CME 55 T Total Depth of Baring - 26.0°
[
E Driller 0__Bugh - ’ ;
I - _
{ Geclogist A, Avuboha o -
" |
i‘ E & E ™ oy
! Elev, § Description E % 8|35 Remarks
} |38 &|=8
. =
L 37.54 Ground Surfice _ _
1 1 0.0-3.0: SAND (SM): black sand and topsail i-l»: 1 3 | HSA with =plit spoons
" 4 LoL S . for sampling
; | 1.0-2.0. SAND (SP): white, medium to fine grajned, R 5 | S5 Aun & 0.0-2.0
t 5 xei . ;,1' 1.B3/2.0 recovery
* 35 1 2.0-6.0: SaND and CLAYEY SAND (SP/SC): "Brownish™ ; 2 3 | Sample from G.0-2.0
i 34— 9ray, tompact sand Bnd Clzyey send {<E0Y) :; 5 PCP/TRH
i - LY <] Ova: Oppm on spoon
3 £ b [ . ? 5 Qppm in hole
} = ;c‘.f 3 2 |98 Run2 2.0-2.0
. - o 1A 4 1.83/2.0 recovery
: L : - , ] 4 | sample ffom 2.0-4.0
' s 37 PCP/TRH
'._ |.5.0-9.% SAND {Swl. tan, coarse grained .-: ".“1 4 2 Ovi: Oppm on spdon
. 7 - 2 Oppm in hole
4 30+ _ o 3 185 Aun 3 4.0-5.0
! B s :: ' B 1.83/2.0 recdvery
; . o e 1 s 3 | Sample from 4.0-6.0
E G L 4 PCR/TRH
LA AR | OvA: Qppm on spoon b
; 10___9.5-10.3: SAND {8P): tan and gray, fine grained, il o Oppm 4n hole ‘
{ - HB‘ locally silty (@10%) and clayey (910%) / R I [ 85 Run 4 6.0-8.0
. e 4 1.83/2.0 recovery
§ £ 10.3-13.0: SAND (SW): brownish white, medium 7 | OvA: Oppm on spoen
N §p graines, wet 2 Oppm in hole
- . , - . . L 7 2 55 Aun 50 8,0-10.0
T R o - b 2 | 1.83/2.0 recovery
[ Ao 113.0-13.5 same A= anove with pushy iron-rach stainingl | OVA: Gppm ©n spoon
. 135140 EIAY (@) greenssh goav, Staff ] 4 Copm an hole
E SS Aun & 10.0-12.0
E 1.83/2.0 recovery
4 Ova: Oppm dn spoon
% Coom i bole
§ o o - S
! Saunders SUpoly Company '

Buffalo, New York




atews e e T it e 3 oy o M N I B e AT ST o g
MAEEn LIH"-. COG DITBCORING NoL . HF-Z7 SR Page 2 of 2}
| State . Virginlg Location Chuckatuck
! & -
g = ) S| 2e Btax
 Elev.’| B Description 28" glas Remarks
i a 2| fAg & 2o ;
— = ;
: SS Aun 70 12.0-14.0 . ]
1.83/2.0 recovery :
f OvA: Oppm on spoan :
Qppm in hole |
i
! t
]
3 3
I
ii
ﬁ |
i [
: ;
§
i
ﬂ r
I
:; 1
§ 13
| E
i' =
; :
) i
d i
| F’
|
) .
;
|
p
[
|
ﬁ 1
H |
Il
1
1
ii
) 4
ki . . X
i ~ . !
= u@ﬁwuasumﬁ ny :

T T

e

Eco]ogy and Envirdrment,” Inc.

Buffalao,

New Yark ;

recycled paper
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] >

{ OSIsi ING LOG. oF B0RING Nao KE-3 F = = pageTtof 1}
E]

L tate e ¥irginia = Start Date o 7/26/89 f:‘

‘ B hd - -

i . N i . TR, i

% Location chuckatuck Completion Date 7/26/89 i

¢ o . = - - T ]

; Brilling Farm GES Inc, ~T"Ground Elevation 38.30 ii
.

‘ Type ot Drill CME B~ _"Total Depth of Boring — 8.7 g

' : i

? Driller 0.__Pugh o . 4

S Geologist A Avuboha T 1

i| b

; X

e & -

] o B|lAg Blaw _

:Elev. § Description = g i g_ EE Remarks

I 5 N2 o

L 38.30 Groyngd Surface I

J lo6-0% SaNp (Sl sand and biack toospsl L] L MSA with split spoons

1 1__0.5-3‘1: SAND (SP/SC): brown and orange with lscally ff 3 for sampling

L clayey sand [10%] ; 4 |88 Run 1 0.0-2.0

t 2 /‘ 5 1.B3/2.0 recovery

! - e o 55 Fg I 2 | sample from 0.0-2.0

: - 1 }//: 3 PCR/TPH

, 35+ - / 4 | Ova: Oppm on spoon

; Aom e e . 4 6 | Copm in haole [

i | <. 5~8.0: SAND {SMj: grayish wnite, mediom grained 1.4 3 5 |S%Aun & 2.0-4.0 3

Y §.j. with layers of silty (0%}, clayey [10%) sand 5 1.83/2.0 recovery .

; . . ) Sanple from 2.0-4.C

E 51 7 PLR/TPH t

; » 4 3 | ova: Oppm on sopon

' F i - - L - _ 2 Oppm in hole v

. — - 3 |55 hun 3 4.0-5.0 ;

. 8 4 1.83/2.0 recovery E

! Sample from 4.0+8.0

: PCR/TPH E

: OvA: Cppm an Spoon ]

' Oppm in hole

f SS Aun 4 6.0-B.¢ i

1.83/2.0 recovery H

i OVA: Oppm on Spoon i

. Oppm in nele F
¢

’ |

: }

: }
}

&

Saungers
Ecology and Environment,

Inc.

Company

A

t
r
Buffalo, New Yor‘k!}_




SR ING No .~ K

Page 1 of 1

T T YT TR CaEm y
DRILCTING. LOE §¥7E 5 KE-4 |
E . i 5
| State e o Virginia T start Date 7/26/89
| Location Chuckatuck Completion Date 7/26/89
Drilling Firm GES-Inc.— — _Grbund Elevation 40 10
Type of Drill - CME 5AR - ___"“"Tatal Depth of Boring 10.0° N
Driller "~ —— . [0~ DIJQ'H N
Beologist AL Avuboha T
= ]
= - . 128 Siag
i Elev. = Descriptian 2| B 2|83 Remarks ;
‘ o |82 & %¢ i
. =
40.49 _Ground Surface |
Y L 0 0-0.6: SARJ (SM}: derk gray sand with topsail EI 1 5 | #SA with =plit spoons
i g 1D.6-2.0: _S4ND {SP): gray. medium to fine grained D 5 for sampling
i - - = 5 {85 Aun 1 Q.0-2.0
i S — — 1.B3/2.0 recovery
3 :0-3.0: SAND {SP): “tan Bnd grangs, medium to fing 2 3 | Sample from 0.0-2.0 J
. 3 grzinegd _ PCR/TPH i
L [ 3.0-10.0: SAND {SP): grayish whit®, medsum to fine 4 | ova: oppm on spoon '
i 4-1- -grained. orown and wet at the battem 8 Opom in hole i
b - e o o 3 53 |SS Aun 2 2.0~4.0
b 354 5T - s e 4 1.83/8.0 recovery
i . - R _ - - - 5 | Sanple from 2.0-4.Q
£ 6 S 5 PCP/TPH :
¢ . 4 4 | OvA: Oppm on spoon
| b - e _ o = 4 Oppm in hole
'l .. — R— — 5 | 88 Run 3 4.0-5.0.
'l g4 — - - - 2 1.83/2.0 recovery
¢ - - - 1 g5 | Sample from 4.0-8.0
i g1 IO — 4 PCP/TPH
E . - e R 5 | Ova: Oppm on spoon
1' S - Oppm in hole
; 85 Aun 4 6.0-8.0
| 1,B3/2.0 recovery
i OVA: Oppm on sSpoon
1 Oppm in hole
i 82 pun 5 8.0-10.0
. 1.B3/2.0 recovery
h Ova: (Qppm on spoon
;: Oppm in hole
£
i
Ll R
T o P o,
e :.-Jau dcf‘S -DJ D]y Cuﬂ‘pd"‘!y
"_rEcology and Envlronment Ctne T T ) Buffalo, New York;

recycled paper

B-15

AR 30 i5 {4 ? ecology and environment




SSILLING LOG of BORING NE o HE-B R Page 1 of 2

[ State - Virginia ___ Start Date . 7/15/89
) Location ___Chuckatyck _ Completion Date 7/15/89 3
]
| Dr13240g Firm . BES Inc.. C“= Gepond Elevation . 35,40
Type of Drall CME 55 Totai Depth of Boring 18.0°
| Dr3ller [ Pugh ] L -
| Geslogist AL _Avuboha - - .
E _ ~ . -
) P
; 5 . 2148 3|22
Elev. Description 2 | B |23 Remarks
f 2 212; 53
j =

b 35.40 Sroynd Surface :
E 354 | 0. 0=1.0: SAND {SP): brown, locally Slack, medium to "7,1.: 1 HSA with split spoons
' 4 fina grained for sampling
H I_1.0-8.0: SAND (SP): brown and white, medium to fine 2 i55 Run & 0.0-2.0
g 24 grained S 1 1.83/2.0 recovery
L - S I 4 | sample from 0.0-2.0
¥ 3L . S 3 PCR/TPH ,
," - —_— R 3 OVA: Oppm on spoon d
; 4 e 4 Gopm inm hole
I - JOURE B 2 |95fun 2 2.0-4.0
; 54 . 3 1.83/2.0 recovery
' 304 - .- - Vo 4 | Sample from 2.0-4.0 !
. G- - - o 3 PCP/TPH |
] = - - BTN B 3 | Ova: Oppm on spodn
'é F ke - - 3 Gopm in hole
H - — S Lo S [SSRun 3 4.0-5.0
4 a1 o B 1.83/2.0 recovery
s » e _ I — "'.: 1 B 3 § Sample from 4.0-6.,0°
¢ 3 - -PCR/7PH
a 9. 0-10.0c CLAYEY SILTY SaMD (SM-SC]: brownmish gray. _/ Ovi: Oppm on spoon
) T ~20% elay, 20% silt : //- Oppm 4n hole
' 251 1.10.0-13.0: SAND (SW}: Drown, coarse grained, very 1 B S5 Aun 4 5.0-B.¢
i {{-- €ODarse grainEd at bottom, trace of bilack organics 1.83/2.0 recovery

. L - .o . OvA: {ppm on spoon
F 2 . , B - S Oppm in hole
L L . . . 7 55 fun 8. B.0-10.0
{ 13 1,B83/2.0 recovery
f 1 13.0-13.5 3AMD (SW): brown, rusty, iron-rich, Ovk: {ppm dn sppon
; 14_%} zoarse grainzd Oppm zn hale
x B 58 Aun & 10.0-42.0C
h 451 13.5-37.5 CLAYEY SILT U): gray. 20K clay. 20% 1.82/2.0 recovery
¢ 204 | sandy clay Ova: Opom on spoon
T {pom 40 bile
i Saunders =SURR1y Ccnpcnv

@Eco]ogy and Environment, Inc. ' -~ Buffalo, New York|]

B-16




TLCING (06, 6f BORING No. KF-8~

Page 2 of 2'

Virginia

Location

)

huckatuck

Qescriptiqn

Mo. and
Synbol
Blow

Count

Lithology
Samnle

Remarks

fragments

17.5-48,0: BILTY SAND (SM): gray with white sheld

0 b & &

SS Aun 7: 12.0-14.Q0
1.B3/2.0 recovery
Dva: Oppm on gpoon
Oppm in nole
55 Run B:. 14.0-16.0
£.83/2.0 recovery
QvA: Oppm Oon spoon
Oppm in hole
85 Aun & i6.0-18.0
1.83 recovery
O¥A: Oppm On Spaon
Oppm in hole

S

"_~Ecolog

¥ 3R Environme

L
s

mpany

Buffalo, New York

recycled paper

B-17
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DRILLING LOG of BORIWG No. Fa-1 N Page 1 of 1
| state Virginis Start Date 7/18/89 .
Location Chuckatuck Completion Date 7/18/89
Orilling Firm GES Inc, Bround Elevation 42,20
Type of Deill CME 55 — _ Total Depth of Baring _ 8.0’
| Priller 0_ Bugh
Geologist A Avuboha o o o
Slaz
o | & > -
Elev. § Description 2| B7 L Remarks
b 5|85 3|8
|
42,20 Ground Syrface I
dlooom gravel (Gw: coad gravel - 3 g | HBA with split spoons
4 -+0.5-5.5 SAND (SP): tan. madium to fine grained o 13 for gsampling
Ldarker from 0.5-0.75 ft 16 [ S8 Run 1: 0.0-2.0
P 16 1.5/2.0 recovery
404 - 2 4 | Sample from 0.0-2.0
3 5 PCP/TPH
| L o I 7 | Ova: Oppm on spoon
i At 8 Opam in hole
L 3 4 |55 Aun 2¢ 2.0-4.0
51 7 :.67/2.0 retovery
B | Saeple from 2.0-4.0Q
i §--5.5-8.0: SAND (SW): light gray to white, medium 7 PCR/TEH
! - grained 4 4 | Ova: Oppm on spoon
1 7 8 Oppm in hole
;o 397 _ . 16 | SS Run 3 4.0~6.0.
[ a iz £.75/2.0 recovary
M Sample from 4,0-6.0 [
: PCR/TPH
! ova: Oppm on spoon
i Oppm in hole
i 8% Run 4: £.9-8.0
N 1.83/2.0 recovery
! OVA: Oppm an $poon
! Oppm in hole
! !
: i

4
5@Ecology and Environment, Inc.

Buffalo, New Yark




_AR 3@ i STII‘B snd environment

DRTLLING LOG of BOEING No. Fe-g— Page i of 2
. ! .
. | state. e VINQINIG _ Start Date 7/18/8¢9
Lacation Chuckatuck _Completion Date 7/19/89 1
i Dril1ing Farm C O BGES Tnc. “Graung Elevation 43 82
i Type &6f Drill __._. . CME 85 Tetal Deptn of Boring 16.0°
i _ .
| Driller T T “bugh e -
' Beologist . L. A, Avuhoha - o T LT
Fl oo ~
; i = =} mE Ba¥
 Elev...| B Description. . _. , - 5| 2" glas Remarks
t 43.82 Ground Syrface -
,i! A 100-p.5 OOAVEL (Gw): rosd gravel -a? 1 | HSA with Eplit spoons
b 1{1.0.522.0: SAND {5P): black, megium to fine grained o 18 for sampling
i F - - e 18 185 Bun & 0.0-2.0 . ;
: £ — 1.83/2.0 recovery g
_2.0-7.0: SAND {SW): tan,. medium grained 2 i0 | Sample from C.0-2.0 b
a4 R— Ce e g PCR/TAH
I |__ e - B Ova: Oppm on spoon
' 07 4 .- e - B 3ppm in hole
2 -]|..~ = == s s —— 3 B ]SS Aun 2 2.0-4.0
. i: 54 - - = - g 1.83/2.0 recovery
i} L e — T e B | Sample from 2.0-4.0
i E—=5- 5—-7 0; same as above but wet B PCR/TPH
‘i S < mm o — - - 4 12 | OvAr Cppm on spoon \
N 2 . B e —— Oppm in hole
: Ez,o—g.s: SAND {SW): white to 2ignt grey., wet. medium B {95 Aun & 4.0-6.0
E 8- graineg 14 1.83/2.0 recovery y
Ef L - - [ 10 | Sample from 4.0-6.0 7.'
[ 35+ gd-- . 5 PCP/TPH '
i B R i | Ova Oppm on sppon
y __ﬁ__wmw__w_mmwwameﬂ Cppm in hale y
N 1 10.0-13.0: CLAY (CL): grayish plack, locally marshy S5 Aun 4 §.0-8.0
lr e ) L . e me e — 1.83/2.0 recovery
;.. _ - OVA: Oppm on spoon
| 12— = - Oppe in hole
: . N S$ Aun & §.0-10.0 |
i ——t3 - ——— - - - 1.B3/2.0 retovery
v J [ 13.0-15.0: . 3AND (SW): greenish, mecium grained Ova: Oppm on SpoOOn
. 30 14 e e e - [ inom 4n hale
: U ce Auger; 40.0-12.0
' TS . . . _ | DvA: 1ppm in hole
: | 15.0-16.0: LLAY (CL): gresnish with sim3lar texture S5 Qun B: 12,0-34,0.
-;¢ _to plack Cclay in 8-1 1,83/2.0 recovary
i - {
:__S Jogy and Envirbhment, Inc. ,. Buffalo, New York |
. B-19
recycled paper = 7 ST L]




DRILLING LOG of BORING No. PA-2 7 2T | pPagezor EE

| state vireinia ~—ocation - Chuckatiuck

o
Elev. Description é 5 Remarks
o

Gsoth

Lithology
Sanple
Mo. and
Synbol

i
: Ova: Oppm on spoon
[ . ippm in hole
55 Run 7: 14.0-15.0
t 1.83/2.0 recovery
OVA: Oppm on spodn
2ppm in hole
Mover 2fi: Augered
from 0.0-15.0 to
toc obtain Snelby
Tute Sample
from 15.0-17.0

-

RS T MEASEE T MU A = AW EF TUELE A She R WRT SN T [ R sl sy gty g o r e

gf Ssungers SUpply Cofpany™. — = T
@Ecnlugy and Environment, Ing. B Buffala, New Yark '

o N -
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JETLLING LCCof BORING No. RPA-3 Page 1 of

State ___Virginisa . Start Date . 7/18/89

Location . . Chuckatuck __ Completion Dste 7/18/89 ]

Driliing Firm . _GES Inc. Ground Elevation 44 30

Type of Drild CME_55 Total Depth of Baring 6.0
| Driller ... Pugh : -

Beologist AL Avuyhoha - L
E_ g o R =
! . £ . . - Sl=ak ol2E

Elev. o Descraption ee g 23 Remarks

& - a8 2 o
-

| 44.30 Grobnd Surface 7 '
: i D005 GRAVEL (GHl: foan bravejﬁ e _ _ g b | H5h with split spoons
i -~ :;YD.,‘S:G.-Q: SAND (SW): ulack, medium grained for sampling |
i : 10 | 5S Aun £ 0.0-2.0 -
ié 2.00.8-2,0. SaND {SP): tan medium to fine grainec 1.75/3.0 recovery
:: lL2.0-4.0:. SAND {SW): light gray to white, medium -4 4 | Sample from 0.0-2.0
i g.l- greined, wet Bt botton 4 ACR/TRH
b — - - 2 | OvA Qpam in hole ;
‘g o . | S8 Aun 2: 2.0-4.90 :
; 404 L4.0~6.0: SAND (SW): tan, medium grained. wet 3 4 1.67/3.0 recovery |
! S - 4 | Sample from 2.0-4.0 |
k - N - - & PCP/TEH 1
§ d— Ova: Cppm in hole ‘
i SS Aun 3: 4.0-6.0
! 1.5/2.0 recovery
I' Sanple from 4.0-G.0
i PCP/TPH
i Qva: Gpam in hole
;
)
i
I ;
)
1 |
i . - i
=S ‘Zaunders Supply Company | ;
\_:Ecology and Environment, Inc. .. . T 7 Buffzlo, New York !

recycled paper ™~

B-21
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DRILLING LOG of BOBING No. S7-1 . Page t of :b}

State Virginisg T Start Date 7/21/89
Locataon . Chuckatuck Completion Date 7/22/89
Drilling Firm _GES Inc, _ “Bround Elevation - 45,25
Tyoe of Drill CME 55 Total Depth of Baring. 6.0°
Driller 11 Pugh . o T
Geologist oA Avubgoha o - =
= § a2 = a
Elev. | 3 Descriotion $|8" E|ES Remarks
] =ldg &l =S8
45.28 Groyng Surface
434 |oo-0s 6oavEL (691 road geavel = 3 9 | HSA with split spoons

-
n

 1.0-2.5: SanD (SP): yellow to tan, medium to fined S5 Run 11 0.0-2.0

ey 1052 00 SAND QW0 park Qoay. mecdum Qrained | for sampling

1 grained 7 1.83/2.0 recovery
2
z 3 | Sarple from 0.0-2.0
3__?.5-5.0'. SaND (SPi: 1ight gray to white fine graineg 5 PCP/TPH
sang with trace tan, medium grained sangd 4 ava: Oppm oh SpOon
4 5 Cppm in hole
— 3 2 [ssaun 2 .2.0-4.0 §
5 = 1 1.83/2.0 recovery
404 | 2 | sample from 2.0-4.0
s 2 PCP/TRH

Qva: Oppm on spoaon
Cppm in hole
8% Aun 3: 4.0-B.0
1.0/2.0 racovery
Sample from 4.0-6.0
PLP/TPH
Ova:. Oppm on spoon
Opom in hole

@ __ _ _ Saunders SUDDW COFﬂDaHY
I Ecology and Environment, Ing, R o Buffalo, New York




! —_— o T Y = 3 ekl "‘;"‘_‘“ e T T
. DRILLING.LDG. e J't’OPING Nu ST-2 Page 1 of 1
. | State .. . cme——— VIPQINig Start Date 7/24/89
i _ - NP 2 —
i Locstion e Chuﬁkatuck Completion Date 7/24/89 f
[ T - B ) - _, i T — e V . .
Driiling Firm GES I_I'IC “Ground Eievation 45 .30 |
: Type of Drall T CME 85 ‘Total Depth of Boring 6.0°
pDriller - oz TN Dugh T
Beologist oA Avuboha LT
-
= g = E T =%
Elev. | 8 Description /8% g25 Remaris
3 - 22 & al
] o =
. 45.90 Ground Surface ;
1 | 1n0-0.5 GRAVEL" {GW]: rgnd graved = 2| H3& with split spocns ]
|; 45~ - 4.l0.5-3.60 S4ND (SP):.. tan with trace of darker arezs, | .. ] for sampling '
E I . megium to fine. grasned 7 | 88 Aun 1: 0.0-2.0 \
2_%_ e SR - 7 1.83/2.0 recovery '
; —~ - : 2 3 | Sample from G.0-2.0 i
3 o e = 5 PCE/TPH
il L e S — e = 4 | Ova: Oppm or spoon
i 4 gl 3.0-4.0; JAND (SPYC Brown R e bppm in hole
¥ .4.0-6.0: SAND (Sw}: white, gray. ciear, mesdium :,:.'1_'2 3 2 S35 RAun 2 2.0-4.0
. : 5 graineg : 2 1,83/2.0 recovery
i | wet from 4-B fFt. .. Lo o o - = 4 | sample from 2.0-4.0
b osad . 5 PLR/TPH
i OvA: Oppm on spoon
i Cppm in hole b
i; S5 Run 3 4.0-6.0
1!' 1.83/2.0 recovery :
4 Sample from 4.0-6.0 %
i PER/ TEH
i:‘ Qv Oppm pn spDon
!l Ogpm in hole
i
{
'I; '
|
H
:‘,
5; X
1 | -
Iﬁi} _. Ssundgers Supply Company .
Ecology and Environment. Inc. . = o Buffalo, New York j
B-23
recycled paper - T - T T ﬁ ag eund emvironment



O ING of BORING No.=ST-3 7 "7, . page 1 of 1
State virginisa " Start Date 7/24/89
Location Chuckatuck Completion Date 7/21/89
Drilling Firm GES Inc, Ground Elevation _44 80
Type of Drill CME 55 Total Depth of Boring __ 5.0°
Oriller 0. __Bugh o
Bealogist A _Avuboha - - . —
7l a®
1 2 = o o
Elav, §. Descriptian 3|E° &5 Remarks
5| 3g & =8
).
44,80 Groung Surface
1 Joo-0s smavm (mwl: rcoed gravel - 11 3 HSA with split spoans
11 0.5-5.0: 84N} (SP]: gray. medium to fine grained _-‘,5_,‘: i6 for sampling
; _ o 15 | 8 Aun & 0.0-2.0 t
s P o 12 1.83/2.0 recovery
l L 3 ] e 3 | Sample trom 0.0-2.0
: 3L ; el 5 PCP/TPH
§ - o s 6 | OVA: Uppm on spoon
; 4 o R R 2 Oppm in hole
¢ - ) S - 3 | 5S Aun 2 2.0-4.0 E
404 e _,, . K o 2 1.83/2.0 recovery |
i - _ : RA 4 | Sample from 2.0-4.0
! 5 s PCR/TRH
H OvA: dppm on spoon
’ Oppm in hole
,! 85 Run 2 4.0-6.0
! 0.83/2.0 recovary
i Sanple from 4.0-6.0
5 PLP/IPH
) Qva: Cppm on 8pooOn
! Oppm in hole
!
’ §
i
]
'
il

’ezcology and Environment, Inc.

Buffalo, New Ycr‘kg

B-24

sR301551




FPage i of 1

DRILLING LGCG of BORING No. WP-1
State . ... _ ~~ Virginis Start Dete . _. . 7/24/89
Location -Chuckgtuck Completion Date 7/24/89
Drilling Firm “GES-InC. .~ ““Fround_Elevation 42,99
Type of Drill —=CME 55 — ~ Totél Depth of Boring £5.0°
Oriller - 0 Pugh- C e i
Geologist ~ oo~ A, Avubohs o
&
5 _— E|2% Zlaz
Elev. | & Description 2| B Ei&3 Remarks
£ 5|8 z=8
- F
: - s ]
42.50 _Ground Surface " T |
.D-0.3: JQ_SDIL black sand and fopspil W;fé‘f T P HSA with split spoens
i = ' 2 for sampling
_0.3-3.0:78AKD {SPI: ‘dark gray. medium to fine 3 | 85 Aun 1: £.0-2.0
EJ- _graineg - o 4 1.83/2.0 recovery
L e e — - N - 2 | Ssaple from 0.0-2.0
40z — : - : IELS PCR/IPH
_3.0-4,0:7SAND (SM/SC): black, fine grainsd sand with | i: OVA: Oppm on sppan
A Oppm in hole
. 3 1SS Run 2 2.0-4.0

4. 0=5.07 SAMD {Sw): _grayish white, megiun grained N -

——3
—_— clavey sand (0%, pily . . e
5
£

1.83/2.0 recovery
Sample from 2.0-4.0
PCR/TPH
Ova: (ppm on spoon
Oppm in hole
€S Run 3 4.0-B.0 .
1.83/2.0 recovery
Sample from 4.0-6.0
PCR/TPH
Ova: Oppm on spnon
Cppm in hole

w¢f8§UﬂUEPS SUDDJY Company

‘Ecology. and Environment, Inc. . .

‘Buffaio, New York

recycled paper

B-25
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DATILLING LOG of BORING No. WP-2 " pasetof:
Virginiag Start Date .. 7/26/88 '

State
Location Chuyckatuck Completion Date 7/26/89
Drilling Ficwm GES Inc. _Ground Elevation 37.00
Type of Drall CME 55 ___ Total Deptn of Boring _ 8.0’
Driller - [ BPugh e e
Gaologist o A, Avubohp R L
5 E; LR
— o b4
Elav’ & Bescriptian - S|E" 8|25 Remarks
= b 3 e LA
- = @
_37.00 Ground Surface _
[0.0-1.25 SanD {SM): blark sand and topspil VLI 5 | HSA with split spoons
IR : "1‘1 8 for sampling
{" = Sk . 85 Aun 1 0.0-2.0
35_{ 2-L3.25-2.2 SANQ/GRAVEL: (SP/GF): very toarse grained - 2 1.83/2.0 recovery
. sand with large guartz pebhles (20X} - 2 1 | Sample frem 0.0-2.0
ke v PR/ TPH
| 2.3-5.8B: SAND {S°}: dgark gray, medium to fine n - 2 | OvA: Qpom on spoon
4 grained E 3 fppm in hole
L . R 2 | S5 Run 2 2.0-4.0 |
5. _ . - - T 2 1.83/2.0 recovery
. e o 5 | Saeple from 2.0-4.0
5 - . PCR/TPH
.5.8-5.9: SAND/GHAVE! {SP/GP): very Coargeé grained -n.u:_ 4 i Ova: Oppm or spopn
J09—7s. Sant with quariz pebbles (20%] ' Oppm in hole
S o 3 | 85 Aun 3 4.0-6.4
—— g5 2-8.0 SaND ©Swi: coapse io very coarsf grpaned S 2 1.33/2.0 recovery
Sanple from 4,0-6.0
PCR/TRH

Ova: QOppm an spoon
Oppr in hole
SS Run 4 §.0-8.0.
1.B3/2.0 recovery
QVA: Oppm on spocn
Oppm in hole

Saunders Supply Campany
@Eco]ogy and Environment, Inc. . ' . : Buffalo, New York

B-26 ) ‘

13301559




DRILLING LOG .of BORING No. WP-4 Page 1 of 1
State . e ——Virginia - Start Date 7/26/89
Location Chuckatuck Completion Date 7/26/89
Drilling Firm™ — S RES Inc. Ground Elevation 40 20
Type of Drall . . " CME 55 " Tptal Depth of Boring 6.0°
Driiler 0 D[Jgh' e
Geclogist “A, Avuboba —
n - V'.b~
£ g a 4 2l > €
Elev. | = Description |27 g=25 Remarks
3 S18g 54
- — = i)
40.20 Broung Surface !
40 ' 0.0-1.0: JOPSUIL: hlsck, topsoil, sand and gravel 1 HS4 with split spoons
‘ . . . e for sampling
kj.ﬂ-d.O: SAND {SP): black, mecium to fine grained 4 | §8 Aun 1: 0.0-2.0
Do R B S 5 1.83/2.0 recovery
- v 2 i1 | S2mple from 0.0-2.0
P 1 PCP/TPH
I 2 | Ova: Oppm bn SpOON
e - Oppm in hole
rﬁ.G—E.O: SaND {SW): grayish white, coarse grained 3 2 | 8% Run 20 2.0~4.0
[y S R : - 2 1.83/2.0 recovery
33 - .5.0-5.0: same as sbove but wet 3 | sample from 2.0-4.0
5 5 PCP/TPH

ova: Oppm on spoon
Oppm in hole
58 Aun 3 4.0-5.0
£.83/2.0 recovery
Sample from 4.0-8.0
PCR/TPH
QvA: Oppm On Sg0ON
Popm in hole

<2

- -8aunders
Ecology and Envifonment, Inc.,

Supply Compan

Buffalo, New York

recycled paper

“AR3OHSEH




some sans, oily

DRILLING LOG of BORING No. WP-B o “Page 10f 1
State _Virginjia - Start Date 9/24/90
Lecation Chuyckatyck Completion Date _5/21/90
Orilling Firm GES Ingc, Groung Elevation | __ 42 .25
Type of Drill CMF 85 Total Depth of Boring. 6.0
Driller 0t Bigh . o -
Beologist A _Avubpha .
-y
Elev z Bescriptian £ gg E ZE Remarks
] 8 5|3g 5 =8
-t
42.28 Ground Surface I
i _ro.ﬂ-ﬂ.!i'. JOPSDIL: fine to very fine sanc with roots ‘ h 2 .1 H3A with split spoons
1 and vegetation (fill) o 4 for sampling
T 4 55 Ren 1. 0.0-2.0
E__D‘5~3.m SAND {SP/SM): carw brown, fine to very fine 1 E 1.58/2.0 recovary
40 L grazined (£i12) 2 1 | Sample from 0.0-2.0
3 : b1 PCR/TPH
| 3.0-3.7: SaMD (SPi: grayisn bleck, wet, fine greined o 2 | OvA: off scale on spoon
4 88nd with hlack fill o ) w 2 off scale in hole
| 3.7-5.4: SanND (SW): brownish, fine grained with ] oa 1 | 8% RBun 2 2.0-4.0
54 trace of hlack fall L. 2 5.6772.0 recovery
L = g Sample from 2.0-4.0
gL 5-4-6.0; GRAVEL (6M): black f311 and gravel with - 13 _PCR/TPH

Ova: 4ppm on spoon
off Scale ifi hole
SS Aun 3: 4.0-6.0
1.0/2.0 recovery
Sarple from 4.0-8.90
PCA/TEH
Qva: 20ppm on spoon
off scale in hole

.)

nt, Inc.

Saunders Supply Company
@Ecn]ogy and EAv¥ironme o

Buffalo, New York

B-28

AR301555

o




DRILLING LOG of'BORING No. WP-6 Page 1 of 1
State L. o "¥irginia Start Date 5/21/8C
Location _Chuckatuyck ”__Cnmplet-i-on Date 5/21/80
Drilling Fitm o GES Inc, Ground Elevatien 42.60Q
Type of Drill . TMF 55 Tota) Depth of Boring 8.0
Driller — - h BPugh a4
Geologist AL Ayuboha ‘ .
== >
Elev, a Descrintion. ={g"” gls8§ Pemarks
3 =l &g =8
N )
4z2.80 Ground Surface _ S
= - =0, 250 TDESOTIY grk gray, fine grained with ; 5; T I HSA with split spoons
iuxi _rasts throughout and black fill / A ‘ for sampling
AU . 5 8§ Aun & £.0-2.0
~—o=.0.25-1.02: Sanp” (SF/ECTT brown-orange. medium to g 2.0/2.0 recavery
40 g? fine grained, trace ©f thin clayey layers SN - ‘ Sample from 0.0-2.0
- — PCE/TPH

e

5

1.82-3.0: SaND (SP}:
4-p3.0=6.0: SAND (SP):
| grained, trace of rocts. becomes clear tt white at
bottom.

5. 0=

black, mecnum to f:ne gra:ned
grayish ‘brown,” medium to fine

B.0; same a5 abgve but wet

OvA: Qppm on sppon
20-30ppm in hole
3 S8 Rum & 2.0-4.0
2.0/2.0 recovery
Sample from 2.0-4.0
PCP/TRH

OvA: Oppm on spopn
pppm in hole
SS Aun 3 4.0~6.0
1.5/2.0 recovery
Sample from 4.0-€.0
PCR/TPH
Ova: Oppm pn spoon
Opem in hole

o A Saunders Supp]y CDmDaﬂy
\_PEcoldgy and Environment, Inc.

Buffals, New York

recycled paper

B-29
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L@Eco]ogy and Envirpnment, Inc. . —

DRILLING LOG of BORING Noc.. WP-7 Page 1 0f 1
State ____Virginia Start Date 9/21/90
Location Chuckatuck Completion Date 5/21/90
Drilling Firm GES Inc., __ Ground Elevation 4P 34
Type of Drill ____CMF 55 _ Total Depth of Boring _ 6.0
Driller 0 Pugh o -
Geologist A._Avuboha — _
-
5 : E12% Blz¢
Elev. | & Oescriptian = | 8" £l25 Bemarks
g S133 3|28
pal
42,34 Groynd _Surface _ i
=3 0.0-0.33: SAND (SMj: sand with 20X topsoil, . :L‘ +  HSA with split spoons
j_!‘; vegetation and rootlets throughout / N 2 for sampling
;ﬁ 3 |85 RAun & 0.0-2.0
2.4.9.33-6.0: SAND (SM/SC): brown to translucent white, / Ef 1.67/2.0 recovery
40+ | mediums to fine grained with some clayey sand, S e 1 : Sample from 0.0-2.0
3 peesence of Dlack organics may indicate fi11 - ; 1 PCP/TPH
L. matarial / 1 | Ovi: Opph on spoon
4-3.5-4 skme a5 sbove but wet ; 2 >200ppm in hole
| b3 1 [ S5 Aun 2 2.0-4.0
51 ,’/,; 1 1.87/2.0 recovery
 5.0: CLAYEY SanND LAYER j 1 | Sample fram 2.0-4.0
.  EA 4 PCR/TPH
Ova:. 50ppm on spoon
100pom in hole
$% Run 3 4.0-5.9.
1.67/2.0 recovery
Sample from 4.0-6.0
PLP/TPH
Ova: Oppm on sSpoon
Oppm in hole
Saunders Supply Company

- Buffalg, New Yark

B-30

AR301557




DRILLING.LOG of BORING No, WS-1 Page ¢ af %
State Virginig _.3tart Date . 7/25/89
Location - Chuckatuck Completion Date 7/25/88
Or11ling Firm’ “BES-Inc. Ground Elevation 41.30
Type of DFI11 CME_ 85 " Total Depth of Baring 4.0
Drs1zer R Bugh T
Beologist AL Avyboha -
- -
£ El2E 32
Elev. o Descriptian [ 8" £33 Remarks
2 zlag & =8
- |
41.30 Ground Surface :
| D.0-1.0: SRAVEL I5W): rdag gravel o ‘_-E: 1 9 | HSA with split spoons
4 N - - 10 for sBmpling
404 ¢l _1.0-2.3: SAND. (SP}: black and brownish black, medium L 15 | S Aum 1 0.0-2.0 -
2 to fine grained 1B 1.83/2.0 recovery
A e A 4 [ Sample from 0.0~2.0
342.3-4.0: SAND (Sw): wnite, locally fazn, mecium 6 PCR/TPH
grained & Ovh: Oppm on spoon
L S 4 JQnom in hole
88 Aun 2 2.0-4.0

1.83/2.0 recovery
Sample from 2.0-4.0
PCP/TPH
Dva: Oppm on spoon
Oppm in hole

ﬁz}Ecology and Environment, Inc.

-d~m8aunaers SUDDIV Company

New York

Buffsla,

recycled paper

B-31
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DRILLING LOG of BORING No. WS-2 . . ——-.  |Page taf!

State _. Yirginia " Start Date - 7/24/89
Location __Chyuckatuck Completion Dste : 7/24/89 -
Drilling FiFm - GES Inc. —Tround Elevatton ) 45 .80
Type of Drill - CMF &5 ___ Total Depth of Barang g.0°
Drillar i1 Pugh . . _ .
Geologist AL Avuboha - . LT _
.
£1 2 Descripts £14% 3|zt Refark
{ Elev. escription = 25 emarks
& ° s|ag f% =5
ol
45.80 Ground Surface f
4 100-0% SPaVEL (GMl; gravel ang sanoy tposed] (30X) lel| 4 2 | HSA with split spoons
45~ {4-0.5-3.0: SAND {SP): tan, medium to fine grained ‘ 3 for sampling
- . . 2 |85 Hun 1 Q.0-2.Q
2L 4 1.83/2.0 recovery
L 2 2 | Sample from 0.0=270
= 2 PCR/TRH
1 3.0-6.0: SaND (5P): gray ang tan, ®medium to fine. . 3 | ova: Oppm on sppen
44— grained 5 Oppm in tole
- 3 4 S5 Aun 21 2.0-4.0__
5+ ] 1_83/2.0 recovery
I 5 Sample from 2.0-4.0
40+ 5 2 PCR/TPH

OvA: Qppm on spoon
Oppm in hole
S% Run 3 4.0-8.0
1.83/2.G recovary
Sanple from 4.0-6.0
PCP/TPH
Ovk: Oppm on spoon
Cppm in hole

Saunders Supply Ccompany

Ecology and Environment, Inc. T - Buffalo, New York

B-32




DRILLING LOG . of "BORING.No. WS-3 - - Page 4 of
State . . . ___.-. Virginig Start Date 7/25/89
Locat ion Chuckatuck Compietion Date 7/25/89
Drilling Firm - GES Inc. " Ground, Elevation 44 50
Type of Drill S OME 85 " 7Yotasl Depth of Baring 5.0
Driller AT A I D{lgb I -
Beologist " ""A. Avubgha e
- =
£ Z|12% 322
Elev.| & Description | E" &&5 Remarks
s|l8ag &=
—
41.50 Ground Surfarfe ;
4 J0.0-0.5: TQPSQIl: sandy topsadi with rootlets P 1 5 | HSA with split spoons
1_;? throughout o ’ ‘ 5 for sampling
40 R —— —— — 5 {88 Aun 11 4.0-2.0
2.1 0.572.3: JAND ISP):. black. nedium to’ fing grpineq, 4 1.83/2.0 recovery
- 'k slightly mo¥st . _. e e re 2 Sample from 0.0-2.0
3 [ 4 PCR/TEM
L2.3-5.0: . SAND (SW): white, medium grained, wet 3 | ova: Oppm on spoon
4 e R - 2 Cppm in haole
- 3 2 |88 Aun 20 2.0-4.0
T I e - _ - 1 1.83/2.0 recovery
L - - - 2 Sanpie from £.0-4.0
_ 5 — b3 PCR/TPH

Ova: Oppm on spoon
OCppm in hole
8% Run 3 4.0-6.¢
{.83/2.0 recovery
Sarple from 4.0-6.0
PCP/TPH
OvA: Oppm on spoon
Oppm in hole

SaUﬂdEPS Supp]y Ccmpany

@Ecnlogy and EnvirpAment,  Inc.

Buffalag,

recycled paper

B-33
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DRILLING LOG of BORING No. WS-4 - - page 1 af {
State virginisa “~  Start Date L 17/24/88
Location chuckatyck _ Completion Date e _7/24/8%
Drilling Firw GES Inc, __ Ground Elevation o444 .90
Tyoe of Dr1ld _ CME 55 ___ Total Depth of Boring ___ a.0’
Driller ' 0. Piign
Beclogist . A Avuhoha
B
5 g & E T
Elev. § Dascripticn sl E" g|2s Remarks
S8z &=8
—J
44,90 Groung Surface _ i
D0 % BRavEL (Gwl: cpoad graved I 7 | HSA witn split spoons
1-L0.5-5.00 SAND (SP): tan, medium to fine grained 3 for sampling
— B | 8% Aun 1. 0.0-2.0
s ] 11 1.83/2.0 recovery
- 2 3 | Sample from 0.0-2.0
34 5 PCA/TEH
L - 5 QvA: dppm on spoon
.1 o 4 Cppm in hole
| L L 3 4 |88 Run & 2.0-4.90
407 5~ c— s R 7 1.83/2.0 recovery
1.5.0-5.0: saee as above but wei i1 | Sample from 2.0-4.0
5: 1B PCR/TPH
Ova: Oppm on spoon
Oppm in hale
55 Aun 3 4.0-6.0
4.83/2.0 recovery
Sample from 4.0-6.0
pCA/TPH
ova: Oppm on spoon
Oppm in hols
Saunders Supply Company = -
*Ecology and Environment, Inc. Lol o =--  Buffalo, New York

B-34




DAILLING LOGC of BORING No. WS-5 Page 1 of 4
State . o — Virginig - Start Dete 7/14/89
Location. . Chickatuck Completion Date 7/14/89
Drilling Fiem ___ T "GES InC, _Grouna Elevation 40.78
Type of Dr3ll _ . === ~ CMF 55 “Total Depth of Boring 10.9°
Driller T Pogh . .
Geolpgist A Avyboha e e o
- 7”’)\
= g 2 E '; -
Elev S Description. =|lg” 2125 Remarks
2 =|8g a=s
e}
40.78 Groung Surfsce e it e
|0.0-1.0:. FILL: flack to gray sand with gravel, trace 1 5§ | HS4 with split spoons
40%._1 A—pf bricks and cobblsg - S | for sampling
4.0-7.5: . 3aND _{3P): wnite ang prange, mecium to ' 4 18% Ben 4 0.0-2.0
2-L- --fined grained, moist -] 1.5/2.0 recovery
[ e e - — —— =l 2 7 [ Sample from 0.0-2.0
a4 fm - S 4 PLR/TPH
” —— - S - - . 4 | OvA Oppm on spoon
R - - . - - N . 3 Oppm in hole
|- B = - - -1 3 7 S8 Run 2: 2.0-4.0
5 - v 7 1.83/2.0 recovery
P [ S - Lo 5 | Sample from 2.0-4.0
384 P - S ] 2CR/TRH
. [ — - - - A4 2 Ovh: Oppm on spoon
= em - - - Shmme e = R SN & Opgm in hole
. - s N i | 85 Run 3: 4.0-6.0
g7.5-10.0: CLAY/SILTY TLAY (CL): Dlack. 20% silt E;;; 1 1.83/2.0 recovery
e L R - 5 . 11 Sanple from 4.0-8.0
[T I - = % 2 PCR/TPH
- ———- 1 OvA: Oppm on spbon
g - e il 1 . Oppm in hole
SS Aun 4 §.0~8.0
1.8B3/2.0 recovery
GYA. Qppm on Spoon
Oppm in hole
§% Aun 5: 8.0-10.0
1.83/2.0 recovery
ova: Oppm on sppan
Oppm in hale
B SBUHUEF‘S Supp]y Company
\_*Ecology and Environment, IAS, ' Buffalc, New York

recycled paper

B-35
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DRILLING LOG of BORING No.. WT-1 . .. Page 4 of 1
State . Vireinds o ~~ Start Date . 7/24/89
Lucat 1on Chuckatyck Completion Date _ 7/24/89
Drilling Firm GES Inc. “~“Ground Elevation 44 .42
Type of Drill CME 85- ___— Total Depth of Baring ____ 6.0’
Driller 0__Bugh : -
Geologist A Avuboha
& -
Elsv 2 Description z %E ‘Té L Remarks
+ —_
§ g a g Z =8
-1
44 42 Groung Surfgee _
| 0.0-2.0: ERAVE] (GW): road gravel Bnd some sand at .f: 1 o HSA with split spoons
{4 the botios {10%) _-_'l; 30 for sampling
| L 32 | S5 Aun & 0.0-2.0
b
4 * d |  1.83/2.0 recovery
| £.0-8.0: SAND (SP). fine to medium grained 1 2 3 | Sample from 0.0-2.0
I : 4 PCR/TPH
- 7 CVA: Oppm o SpDOR
A U g8 Gppm in hole
40~ - . - . o 3 |55 Aun 2 2.0-4.0
5t _ B 5 1.B3/2.0 recovery
- 7 | Sample from 2.0-4.C
5 4 PCR/TPH
OVi: Qppm on spoon
Oppm in hols
S5 Run 3 4.0-85.0
1.B3/2.0 recovery
Sample from 4.0-8.0
PCP/TPH
Ova: Oppm on spoon
Oppm in hole
Saunders Supply Company ]
I@ECDIQQY and Environment, Inc. ™ T o T T 59”310' N%E‘l Yﬂr‘k




Page 1 of 2

DRILLING LOG. 0f BORING No. wWT-2 .
State . _ Virginia - Start Datg 7/20/89
Location ___Chuckatuck Complietion Date 7/20/88
Orslling Firm _— ~ - GES -IncC. _Ground Elevatisn 43 Q8
Type of Drily .~ "CMF 55 __Total Depth of Boring 14.0°
Driller . Peugh e
Geologist JAL Avuboha
>
. = gj kA .E '; » =
Elev. | & Destription 5| 8" g|B3 Remarks
8 g &g 3| ®0
43.08 Ground Surface j
0. 0-1.0: GRAVEL (6W): Tbad gravel T T -_-E 1 15 | HSA witnh split spoons
4 — = for sampling
I1.0-5.0: SAND (SP/SC):” tan, fine grained sand with g 17 | 5% Run 1: 0.0-2.0
2 _trage of gravel at top., locally thin Jayers of :; 1B 1.B3/2.0 recovery
| clavey sang (10%) 1z 4 | Sample from 0.0-2.0
404 3+ = - : ,4 7 PLR/TRH
. —- - - ,-‘/ B | ova: Oppm on spoon
4 : - é 8 Oppm in hole
e semmam o - - rxjﬁ 3 2 | S5 Aun 2 2.0-4.0
= . - — :: ,/" 1.83/2.0 recovery
 5.0-8.5: SAND (SP/SCI:. grdy to white, medim grained |37 2 | Sample from 2.0-4.0
& sand 3lternating with clayey sand (20%), wet )/; 4 PLP/TPH
_ . _ _ _ 11 4 2 | Ova; Oppm pn spoon
y 3 P . f/)" 3 Cppm in hole
e — 3 3 |88 Aun 3 4.0-5.0
35_J 8- — ?’ 4 1.67/2.0 recovery
— e . . _k 5 2 Sample from 4.0-8.0
g-8.5-8.5: CLAYEY SAND {SC): gray. 40% Clay / a PCR/TPH
e P L Fi A ! Ova: Oppm en spron
10_1_9.,5.-.13.0:._&.!.5113._ {SW/SF): “gray, coarse. grained gquartz o 7 Oppm in hals
|- . 5ang, finer at oottom . 5] 5 | SS Run & B.0-B.0
114 [ e —— - - :5” ; B 1.67/2.0 recovery
L I _ — -= - - 5 | OVA: (pom on spoon
12—+ ———z e B e m w =1 ! 5 Oppi in hole
- rrm— B S 3 |53 Aun 3 8.0-10.0
BT e : B T = e 1.83/2.0 recovery
T { 13.0-14.0; TLAY/SANDY CLAY (CL): black,” 40% sand % 4 | OVA: Oppm on spoon
——id . / ] Oppm in hole
85 Run 8 10.0-42.0
1.83/2.0 recovery -
Ova: Opom on spoon
Opom 4n hole

=

@Ecom’gyf

arid Envirofment, Inc. -

- -— -8aunders Supply Company

Buffalo, New Yark

recycled pa

B-37
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DRILLING LOG of BORING No.. WT-2 "7 Page 2of2

State Virginia Location Chuckatuck
D
S 2% 3=z
Elev. -3 Descriptian | 8. B&z2 Hemarks
3 | &g &%c
S5 Run 7: 12.0-14.0

1.83/2.0 ratovery
Ova: Oppm on spoon
Oppm in hole

Saunders Supply Company
o T Buffaln, New York

I tcology and Environment, Inc.




DATCLING "LOG 8% BORING No. WT-3

Page 1 of 1}

State _Virgikis “Btart Date 5/22/90
Location chuckatuck Completipn Date 5/22/390
Drilling Firm =~ - GES Inc . ‘Ground Elevation 44 .03
Type of Drill - CME 85 Total Depth of Boring 5.0
Driller .~ o0 - I Dngh _ e - _
Beologist A, _Ayubcha
=
= 2| 2E 3|az
Elav. =4 Bescription = | 8" gl55 Pamarks
=] = o & @3
_ 3 i
44,03 Ground Surface © o il
. _0.0~1.0: SAND (SP): black, fine b megiur grained, R HSA with split spoons
_— pogsihly £i11 _ o for sampling
_1.0-5.33: SaND (SR): ogrdy To transparent. fine to S$ Aun & 0.0-2.0
2= medium grained . ) 1.75/2.0 recovery
e — 2 3 Sanple from.G.0-2.0
I T . PCP/TPH
|-3-0 same as ampve but wet A Ova: Opom on spoon
404 44+ - — : - - P iopm in hole
e e e e - S I S5 Aun 20 2.0-4.0
< e - .o S 1.83/2.0 recovery
1= - - — Sample from 2.0-4.0
4 £.33-6¢ SaNC TOPI: brown, fine to medium grained PCR7TRH

Qva. 2ppm an spoon
3-Sppm in hole
SS Run 3 4.0-5.0
1.8/2.0 recovery
Sample from 4.0~5.0
PCPR/TPH
ava: Qopm on spoon
5-15pom in hole
NOTE: water level aay
be eleveted oue to
heavy rains on 5/21
to 5/22/80

|

Ecoiﬁ@y?édﬁ?EﬁQffbﬁﬁént;'Ian

Saungers’

Suppl

y Company

T Buffaldo, New York

recycled paper

B-39

© AR3EPEEE




DRILLING LOG of BORING No. WT-4 ' ‘Page 1 of !

State Virginia ___Start Date T 5/23/30
Location chuckatuck Completion Date 5/23/90
Drilling Firm GES inc, Bround Elevation .42 .85
Type of Deall CME 55 Total Depth of Boring 5.0°
Oriller 0 _Bugh L _ -
Beologist A, Avubohg - , : o
>
£l 2 Descript 2 Egg 2l2% Remark
ev. & scription S " oRlEE emarks
& £lds 4=3
| —
42.85 Ground Surface .
A 10005 SaND {SM): sandg and black foosoil LU HSA with split spoons
4 -9-5-3.17: SND (SP/SC): brown, fine to medium /‘;’ for sampling
| gratnes, with clayey sand st tne pottom (108 clay) | ?j SS Aun L £.0-2.0
o= I 14 2.0/2.0 recavery
- ; 2 Sample from 0.0-2.0
404 oLl A PCR/TPH
N . OVA: Oppm on spoon
443.47-5.0c SAND (SW): gray to clear, fine grained, 3ppm in hole
. locally brownigh o3 2 | S8 Aun & 2.0-4.0
B-l#.0-6.0: same but coarser grainec e 4 1.67/2.0 recovery
| _ i Sanple from 2.0-4.0
5 5 PCP/TPH )
ava: Opom on spoon
Sapm in hole
8% Aun 3 4.0~6.0
4.75/8.0 recovery
Sample from 4.0-6.0
PCP/TPH
Dva: Oppm on speoon
Z2ppm in hele
Saunders Supply Company
lEE?Ecu]ogy“and_Envifanment. Inc. ST = Buffalo, New Yark

B-40




DRILLING LOG of BORING No. WT-5 Page 1 of 2
State’ . .- -~ V¥irginia Start Date 5/22/30
Location .. Chuyckatuck Completion Date /22780
Drilling Fifm __—— 7 GES Ing .~ “Ground Elevation 44,47
Type of Drill ... ... —CME 55 Total Depth of Baring 1.0°
Driller” R O Diigh . ,_ .
Geologist - AL Ayvuboha- T
] o™=
= s . - ..g: = E S > b
Elev. § Description FERS § 3 Remarks
=8¢ a/=5
-
41 .17 Ground aurfjce .
| 0.0-0.8: GaavElL (G¥): road gr'avEI and topsail ' - -Kz 1 H34 with split spogns
Fiu B — — — for sampling
401 " lo.8-5.7: 588D (SP): beown., fing to mediun and fine - 5 $S Aun 1 0.0-2.0
24~ grained, loczlly rusty calared : 1.75/2.0 recovery
I - - - - K R RN - Sample from 0.0-2.0
3l - —— PCR/TPH
- B R S Ova: Oppm orn spoon
4 = <= = - we- T T 3ppm in hole
L — e — —— k] 3 SS Aun 2 2.0-4.0
5 B 2.0/2.0 recovery
" _:_,_ = LI RN S Sample from 2.0-4.0
5] 6+ . Ei;/ PCR/TPH
5. 7 7 B: CLAY {CLJ gray, stiff 4 ova: (.5-ippm On Spoon
7 e - -— s % ippm in hale
oL - ) - S8 Aun 3 4.0-6.9Q
< I e - 1 1.67/2.0 recovery
—t—— E B LR Y (CL) T it f /’ B
"Yj SA D CLa gr‘ay. rans fmnal acies +— Sample from 4.0-6.0
g =Y T PCP/TPH
l_ 8. 4-9 B: 3BaND (SP} gray, coarse grazined, witn o Ova: Oppm on spoon
*‘—T@:t some covbles. . o -/ 2ppm in hole
I WA — - = Fi{{] B SS Run 4 5.0-B.0
BE;_Q: (8-10.0:GLAY (CL}: greemasn ‘Brown T ¢ 1.75/2.0 recovery
i 0.0-10.75 CLAY angd SAND rcL/SCJ Jnierfingerang ,/i: OVA: QOppm on Spoon
‘T'_i‘_ gray clay ang clayey sand . ippm in hole
. RIS _ U SS Aun 5 8.0-10.0
434410, 75-11.75: _E_Y (CL}- greenish gray. stn:ky / : 1.67/2.0 recovery
— o Rt | cy Qva: Oppm on spoon
— j\it 75—:4 0: CLAY and SaND (CL/SCI: interfingerings T 0.5-1ppm in hole
of gray clay, sand and sandy clay / 8% Run & 40.0-12.0
- _ 2.0/2.0 recovery
QvA: Oppm on spDon
et e L Popm 4p bole

SﬁUDUBPS Supply Company

bEcology and Environment, Inc.

Buf'%alo, New York

recycted paper

B,B?:i‘j

— S ecology
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DRILLING LOG of BORING No. WT-5 ST page 2 of 2—.

State Yirginia ' ocation Chuckatuck
£ 12 glax
Elev. 3 Description 2| 5% 825 Remarks
=82 & %°

S5 Aun 7: 12.0-14.0
2.0/2.0 recovery
Ova: Oppm on spocn
Oopm in hole

Saunders Supply Campany
'@Ecalogy and Environméni, Inc. T —=- -Buffalo, New York

B-42 : : ‘
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MONITORING WELLS

B-43
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DRILLING LOG of WELL No. MwW-1-S =z Page 1 of 4
State Virginiag Start Date 7/22/89 ) .
Locataon Chuyckatuck Completion Date 7/22/89
Drillang Firm GES Inc. Groung Elevation 45 .41
Type of Drall CME_ 55 Groundwater Depth
—— 3.02% )
driller 0. Pugh T at tDmulgtio_n_ - o
after B0 gays - 3.90F
A Avubohs : ’
Geologist “T6¥al Depth of Boring 8.5
Lok #
e
c |2E (3] == well
Elesv.| Depth Description E g~ § 25 Remarks
S22 |5 =S8 Const.
45 .41 Ground Surface _ Stickug = 1.77
454 J0.0-7.5 SanDy {Sw): gray. clear, fine grained. K HSA with split spoons "'
{—§ Oorker at bottom 5 for sampiing
. " Auger Run i 0.0-6.0
.7 DVA: Oppm in hole

40 -

S5 Aun 1 6.0-8.0.

1.83/2.0 recovery
OVA: Oppm on Spoon
Oppm in nele

LS I 4 §
L]
. !lli#t
[T

o v Mo

7.5-8.5 LLAYSCLAYEY SILT (CL-WL): dark gray,
50X =11t .

NN

¥FOr rock cering = % HRecovery
(RQD)

Saunders Supply Company

Eggécuiugy”§gd Environment, Inc. oo o oo~ Buffalo, New York

B-44
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DRILLING 'I_ 6. D

WELL N— W 2 D - Page 1 af 3

state . o o= Mirgdinda - T - siaet Date . 7/44/88
Location -~ - —— - —=Chuckdtuck _Completion Date 7/13/8%9
Drilling Farf _— ———GES INC. ~~ 7" Ground Elevation 45.23
Type of Drili~ 7T OME BB 0 - - Groundwater Depih
: e e _ com on 8.18%
Oriller . °° 0. Pugh (. Bt completd . :
after 60 days 10.60 ¥
Geologist - ... A. Avubohg - e
E Total Depth of Boring 40.0Q°
e oo e e Lock #
-
E’ a2 E 2 = & well
Elev.|Depth Description E|B 53_ 25 Hemarks
s |22 ®8 Const.
— - ol
45.23 - Ground Surfate . 0 Lo . Stickup = 1.85 .
45+ 1 0.0-0.5: SaND_(SW): gray. tranglucent, fine A 2 |NOTE: This peint -
4 grained, 2" topsoil e e [ . 3 overiays B-1
i — — 2 iHSA with split spoons| _| |
1 o 10.5-1.0. SAND (SW): dark gray and locally black, N 2  for sampling Nl
! fine grained - Ce { e i |58 Run & 0.0-2.0 - |
3_1 e ca : 2 1.63/2.0 recovery / |
_\1.0-?_,.1;; SanND (SW): prownish wnite, fine grained / T 2 OvA: Cppm cn spopn /
4 — . B 3 Oppm in hole / /
J2.1-8.5._SaND (SWi: trown, fine grained, wet at B 2 |55 Run 2 2.0-4.0 / 1
| 5 battom ‘ . v 4 1.83/2.0 recavery ﬂ /
407 T : . DL 4 |OVA: Oppm on spoon /
£ ] C el - S 3 P S A
— . : ST i [ss n 3 s.0-6.0 L)
7 — 6.5-B.7: CLAYEY SaND (SC}:  brown, locally silty / 2 1.83/2.0 r'e::uwer-/ /,
 [p1Ow), @208 clay el / 4 |DvA: Oppm on spoon / L
g— / 4 Oppm in Nole /E 74
o L m e "'i"* e / 5 1 S$ flun 4: 6.0-8.4 L/j L1
g pp—— o N — 1 1.87/2.0 recovery 7
e.7- 15 - g,a {g_ AYEY §}LT (CL-ML} tark gray 1 OvA: Oppm on spoan /
E20% cleyev gilt 4 dopom 3n hole

*For rock coring = % RECO"E‘“V"”
(RQD}

Saunders Supply Company

@Emlﬁsgy 3nd Environment, Tac. © " S - Buffalg, New York

B-45
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DRILLING LOG of WELL NO. MW-2-D o Page 2 af 3
Stats - Virginia o Loecation Chuckatuck
288 »2 well
Elev.({ Depth . Description 2 |27 |El =28 Remarks
sl&gia =8 Const,
L -
35- d ZIHE 2 lssauns 8.0-16.0 | i ]
4f e _ - 2 | 1.83/2.0 recavery L
- ; 1 OvVA: Oppm on Spobn /]
40 -] ] 3 Oppm in hole /
E Al 7 4 |sS fun & 10.0-2.0° ]
43— - L] g $.B3/2.0 recovery /
. ,’; 11 Ova; Oppm on spoDpn /
14— 1] 13 topm in kole L
| Al e 3 |ss pun 7 12.0-14.0 [ [
15— .Y 3 1.83/2.0 récovery / L
304 - j 3 OVA: Dppm on Bpoon / /
* 15— é 5 Gppm in hale // 1
o = T SS Aun 8 14.0-26.0 o
47— 16.3-18.3. ZILTY JAND (SM): prowen, @1D% 5ilt. : .»:: 3 1,83/2.0 recovery / /
- locally clayey sano {10% clay) i 9 Ova: Qppm on sponn / /
18— ] 15 . Gppm in hole // /
o ; LA 1o 2 55 Aun 2 16.0-18.0 4
19—] 18.3-19.3: CLAY/CLAYEY SILT (CL-ML): black to % 2 1.83/2.0 recovery // L
'—‘_:\ gark gray. @20% claysy silt / < ” z Ova: Oppm on spobn V4 (/
20— s S Oppm in hole / /
26+ 1 19.3-32.0. SAND (Swii dark gray, fine grainzqg, | ’.‘ S8 Aun 10 1B.0=-20.0 / /
21— abunaant wnite shell fragments (Yorktown, _" 1.83/2.0 recovery / /
Formatinon} " GVA: Oppm on spoon / |1
28— L Oppm in hole / 1
_ . *. augered: 20.0-40.0 |1 11
23~ o i e R ', Bva: Oppm in hole ? ;
24— AV
: v
25,__ _ L
20~ i _ é L1
26— k 2
27— -:" l
28— ;
28— - - — = .
31— —
32 a —
—] 32.0-40.0: SILTY SaND (SM): gray to dark gray, . -
33—  P20X silt. trace wmte shells ) . —
Saunders -Supply Company
*Ecology and Environment, Inc. B oo == puffale, New York

B-46 -

Ag301573




DRILLING LDBG.Bf WELL'NC. MW-2-0 .

Page 3 of 3

wjurgjma'”

Chuckatuck

State “lofafion ©
2
, 128 |3 »e well
Elev.| Depth Description E|2° |8 2§ Remarks
2 |&g|H B Const.
- . : ,_l -
Bt - ~ - 1 K
1G-1 35‘—_- . - x f
=
37— - - e .
’ .
38 — - ’ "
39— - u&
—..——-8aunders. Supply Company

Ecalugy'éhﬁTEnvjrunmehtf Inc.

Buffalo, New York

recycled paper

B-47
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DRILL:%= LOG of WELL No. MW-3-5 I " Page 1 0f 2
State —- - Virginia " Start Date . 1/21/88 . .
Locatien Chuckatyck _Completion Date 7/22/89
Drilling Firm GcS Inc . ~_Ground £levation 4R 26
Type of Drill CME B85 Groundwater Depth )
at completion = 86 ¥
Draller 0, Pugh _ _t ?} t . N
atter 60 gays 4.20%
spliogast = A A AVUDOha ) o ) N = A
Geologist “Tatsl Depth of Boring 16.0°
Lock #
-
El2E |3 x5 well
Elev.| Depth Description 2 |8° (8 &5 RAemarks
S |8z |a 98 Const.
=
45.26 Ground Surface Stickup = -0.189
45 10.0-0.5 CRavel W) rcoad gravel = 9. _|NOTE: This paint I
L 0.5-1.0: SanD [Sw): dark geay. medium goained . 10 overlays ST-1 i
1 5.0-2.5: SN0 {SP}: yellow to tan, medium fo i2 |HSA with split spoons|
p—] iined grained 7 far sampling
2 3 88 Run 1@ 0.0-2.0
3] 2.5-5.0: SAND (SP): light gray to white fine 5 1.83/2.0 recovery
. grained sancs with trace tan, medium grajned 4 Ova: Oppm on spoon’
84— sang 5 Gppm in hole
- 3 2 55 Run 2: 2.0-4.0
5ot _ i 1.B3/2.0 recavery
40+ - 2 OvA: Oppm on apoon
= Oppm in hole
_16.0-8.% SanN0 (Sw}: white to tan, medium 4 5 S5 Run 3 4.0-6.0
7 — grained, wat 5 1.0/2.0 recovery
- 5 OvA: Qppm on Spopn
85— 6 Oppm in hole
i | 2 S5 Run 4: 6.0-8.0
g— 8.5-8.7: CLAYEY SAND (SC}: black, organic-rich, 2 1.87/2.0 recovery | |
- 40X clay . 3 Gva: Copm on spoon 3
B 7=9. 7. . Sanb {SPd: nlack tn fack gray, oedium 4 Jopm Ao _hole

"@Ecalogy and Environment, Inc.

#For rock coring = % Recovery
(RGD)

Saunders Sdpply Company

-Buffala,

New York




DRILLING LE3 0f WELL NOT M- 3-S=7 - page 2 of 2}

‘ Srate - Vlmlnia_ mc”" n. Chuckatuck
-
. | S ST - El2813 =« ¥ell
Elsv. { Depth! Description |V |El 25 Remarks
S &g (&l 28 Const
B 5 - hd =i
354 I to fine grained ) o 1B 3|S5 fAun B B.0-10.0 ‘
44 —|9.7:11.0: SAND {SW}{ white to gray, fine grained & 1.83/2.0 recovery '
4 11.0~-42.0: SAND (SM}: gray to dark gray 5 Ova: Oppm on spoon ’
19 — : S 2 Oppm in nole : '
| 4o 2 |85 Aun & 10.0~12:C -
—o S — L —— . 1.83/2.0 recovery e B
- _113.0-14.0. CLAY/SsNOY Clay ' (CL): greenish gray ;;;/ 2 Ova: Oppm om spopn e
e Clay and 20¥ sandy clay trace 0ily sangd 4 _2 Oppm in hele s
B 88 Run 7: 12.0-14.0

1.83/2.0 recovery
OVA: Cppm an spoon
Oppm 17 hole

Shelby Tube: 14.0-1E.D

o Saundews Supply Ccmpany___ | o
YEcalogy and Env;ronmenf’ “Iho. T Buffalo, New York

recycled paper ’ . LT - : ecolugy and eavirunmen




DRILLING LOG of WELL No. MW-4-S © page to E',
State Virginia " Start Date 7/20/89 -
Location Chuckatuck Completion Date 7/20/88
Drilling Farm GES Inc, : Groung Elevatian 43.08
Type of Deall CME 855 __ Groungdwater Depth o N
at 7.00¥
Draller 0. Puagh ;J___M_cz_ngjJeFiﬁor_m T T T
after B0 days 7.50%
. gha ”
Geologist A AvuDd Tatal Depth of Boring 14.0°
Lock #
-
S| 2F |5 22
Elev.| Daptn Description RS Remarks
= |82 |8 8
)
o~
43, 05 Ground Surface Stickup = ~0.38
- 0.0-1.0: GRAVEL (GW): road gravel _i: NOTE: This point
z 9_; overlays wWi-2
A 1.0-5.0. SAND (SP/SC): tan, fine grained sand I’,/‘ HSA with split spopns
2 —] with trace of gravel at top, locally thin § for sampling
1 1ayers pf clayey sans (20%) B 4 IS5 mun 1 0.0-2.0
40 33— - ;// 7 1.83/2.0 recovery
- “w 3 ;| OvVA: Oppm on spopn
4— . ; g Cppm an nale
_ 3 2 |Hsa with split spoons
= i i :: 2 85 Aun 22 2.0-4.0
J8.0-8.5% SaND (SP/SCH: gray to white, médius Vo 2 1.83/2.0 recavery
B— geained sand alternating with clayey sand ; 4 OvA: Oppm on Speon
- 1 ? Oppm im nale
T — j 3 SS Aun 3. 4.0-6.0
i ? 3 1.83/2.G recavery
Pl I - . 3 4 OvA:. Oppm on spoon -
35 : 2 2 Oppm in hole -
g—18.5-9.5: CLAYEY SAND (SC): gray. 40% clay ,5/ 4 {55 Run 4 €.0-B.0 =
7 - 4 1.83/2.0 recovéry =
2.5-53 0 SAND _{S%/SP): grav, cparse graipeg i Ova._Ogom on sgcon —

@Ecolngy ang Environment., Inc.

#For rock coring = % Recovery
(ROD)

Saunders Supply Cecmpany




I R - - . . )
DRILECING-LCG-of WELL NO. MW-4-S Page 2 of 2
State Virginia Lacation Chuckatuck
-
E o E 2 > & well
Elev.| Depth Description 2leg”ig 23 Remarks
=82 ig P Const
,,,,,, e __ __ P |
guartz sand, finer at bottom o ] 5 Oppm in hole —
18— - - - 8 5% Aun 5. B.0-10.0 —
o . S . _ 6 1.B3/2.0 recovery { I
12 —| - - et S 5 0va: Cppm en spoon el
__ B - A 3 Opam in hole =
J04—3 e . R 3 [SS Run & 10.0-12.0 —
_113.0-14.0: CLaY/SANDY CLAY {CL): black, 40% sand /:// 4 1.83/2.0 recovery
14 e e v 5 BvA: Oppm an spoon

Oppm in hele
58 Aun 7. 12.0-14.0
1.B3/2.0 recavery
Ova: {ppm on Spoon
Oppm in hole

@Emldgy and”

Environment,

TIné. T

- -Saunders Supply Company

“ Buffalo, New York

e

recycled paper

B~51..

GRIBTSTE




| =2TLLIE

WR-5-S

g 1 af 2

Lo> of WELL No. Pag
State ¥irginig Start Date o 7/14/83
Locatisn Chyckatuck Completion Date 7/14/89
Driilang Firn GES Inc. “Groyng Elevaiicn i 40.78
Tvpe of Drill CME == = Greundwater Deptn
- - - a etion 3 71 ¥
Dra2ier D, Puah t CDmD:l—_E_l__D - e
af‘cer 80_aays 4.00 !
Geologist A, _Avubaha - T
gast T5%31 Depth of Boring 10.0°
LoCk #
-
. gingiz] =2 well
Elev.| Depth Oescription 2 |B |2 8§ Remarks
S8 l6 T8 Const.
=
o
49 .74 Ground Surface Stickup = -C.38
0.0-1.0: EILL: black to gray sand with gravel, 1 5 NOTE: This paint -
40J 5 | $race pf hricks ang cobblies 2 4 overlays WS-5 - =
J1.0-7.5 Sa8D {SPl: white and orange, medius fa R 4 HSA with split spoons| _| | ™
2 fined gralned. molst 5 for sampling i
2 7 58 Aun 1; 0.0-2.0
31 - 4 1.5/2.0 recovery
- - 4 Ova: Oppm en spoon
4 — 3 Gppm in hole
- 3 7 S8 Run 2, 2.0-4.0
5 7 1.83/2.0 recovery
= 5 Ova: Cppm o SRODN
35 5 — 6 Oppm in hole
A A4 2 “I5% Aun 3 4.0-6.0
7 = " 4 1.B3/2.0 recovery
. 1 ova: Cppm on Spoon
g—17.5-10.0: CQLAY/SILYY QLAY (CL): black. 20% 53t 7 1 Oppm 10 hole
- ;;ﬁ; 5 41 |SS Aun 4: 6.0-8.0 __.
g — / 2 1.93/2.0 recovery
a / 1 Ova: Qppm on spoon
A 1 Ogom in hole

¥For rock coring = % Recovery
(RQD)

@Ecnlogy and Envirgnment, Inc.

Saunders Supply Company

Buffalo,

New York




DRILLING &7 ws WELL NO. MW-5-5 - | Page 2 af 2
State . V*"omla  Siocaviom _Chuckatuck
) - ) well
Elev.{ Depth Degeription - 2t LBl 33 Remarks
= |[&ggia ©9 Const .|
S8 Run 5. B.0-50.0
1.83/2.0 récavery
Ova: Oppm on spoon
Oppw 1n nale
C e e Saunders SUDDIy Company
\_FEcclagy” dnd EnviFdnment, “Inc. T B Buffalo, New York
B-53

recycied paper

AR30 | §BG minen




#For rock .caring = £ Recovery
{RQD]

DRILL:M: -5 of WELL No. MW-6-D . Page 1 of 3 i
State Virginis ~~ Start Date _9/15/89 '
Locataon — ~huckatuck Completion Date - 9/27/89
Drilling FirR GES Inc - Bround Elevation 40.90
Type of Drall CME 55 _ Groundwater Depth i
¥
Draller - D. Pugh _ at completion 90(}_
after 270 gays §.30%
. ubaoha : :
Geologist A. Ay Tetal Depth of Boring 40.0°
Lock #
s
Zi=E g =X well
Elsv.| Deptn Description e |2" |E| &5 Remarks
|8z |6 =8 Const .
=
40 .90 Ground Surface Stickup =« -0.5P
A0.0-7.7: SaND (SP): prown to tan, medium to S HSA with split spoons : ,"i
A0 g — tined graineg "‘; for sampling _.‘ '
2— :k Ry
i e
=3 s % /
o ' 707
- : 1
- / /
P - 7207
- ‘ otV
. AV
5— - Y
— ! N ’ ?’ ?
355 5 — _ K " % 0%
- ___ o : 7Y
, * 2%
7— ' A 1
= _— i pushed (85 Run 1 7.0-9.0 // 4
g— — - , T TT. 1.83/2.0 recovery P
y T17.7-8.20 SILTY SaMp [SM): oark gray, fine ] Ova; Oppa con spoon '7/‘
9_\ grained, B20X silty sand. locally clayey / Oppm in hole %
. 2 pushed |55 Run 20 9.0-13.0 é
B.2-10. 0 SanND (SW): gary geay and hlack, pedium 1.B3/2 .0 recovery P

Saunders Supply Company’

@Ecolugy and Environment., Inc.

Buffala,

New York

. B-b4

AR30158}




DRILLIqu LOG Of WELL NO MW 6 D

Page 2 af =

!

Churkatuck

_State - V]Fﬂlﬂla - lofation
™=
=l Y [= - -
Elev.| Depth Description | 2| 2 S Remarks vel:
S |&8glx =8 Congx:.
- _ — " — |
- grained /7 Gva: Oppm on spoon
c[0E I R | G s : / Opem in hole
 10.0-21,7: LLAY (Ct): greenish biack clay, sand 0 Moved 2ft: Augered
12— at tottom (920%) / N from 0.0-10.0 to
- ———— ! obtain Shelby
43— 11.7-18.0: CLAY and S4ND (CL/SP): greenisn gray v Tube Sample
R clay {BS0X) interfingered with dlack and gray, [ i 1 from 10.0-12.0
14— "edium grained sand (B50%) S $ |55 Aun 3 14.0-13.0
2 1.83/2.0 recovery
15 — B, - 3 Ova: Oppm on spoen
| 2 Oppm in hele
251 15— — 1 Clay sample: 11.0-13,
_ - _ 4 58 Hun 4: 13.0-15.0 3
17 — e —— 5 1.83/2.0 recovery t
_ . E 2 OvA: QOppm en spobn E
18 — o — 2 OppR in hole
- - - - - 3 S5 Run B 15.0-47.0
4 . ‘ 4 1.83/2.0 recavery
_119.0-40.¢: SILTY _SAND ang SILT [SM/ML]: gray 1 Ova: Oppm on speon
20 — _silty sand and 5ilt, abundant white and gray 2 Oppm in hgle
| shell fragments [large $ize shells>i/2*) 7 S Hun & 17.0-19.0
204 24 - . 1.83/2.0 recovery
- OvA: Oppm on spoon
28 — I - Oppm in hole
- 88 Bun 7@ 18.0-21.C
29— . R —— - 1.83/2.0 recovery
- s o= — ava: Oppm on spgan
24— N Oppm in noie
. = 3 SS Aun B: 24.0-26.0
25— e e - 3 1.B3/2.0 recovery
] _ [ - — g OvA: Cppm on spoon
154 25— _ S - L q. 7 Oppm in hole
= — - B . augered: 26.0-34.0
27— = B gva: Oppm in hole
28 — i ammrm ezl —— - ‘
28— - ].:L 52t
30— — - — - ‘;I:
-
104 31— N B
32— S - .
\'.-‘
33— ;J
SaundePS Supply ComDaﬂ\/ L
@Ecolngy and._ Env:ronment ‘Inz. Buffaloc, New York

recycled paper

B-55

AR30 1'Gg




DRILL. .= LOG of WELL NO. Mw-6-D . L _Page 3 of 3

)
Chutkaturk .

State ¥irginia Location
>
El22i3l »x well
Eiev.} Bepth Description z |27 1822 Remarks i
= |82 |al 20O Const .
-] 0
24— T -
- 9 1 |33 Run @& 34.0-35.0
3B 2 1.85/2.0 recovery
- . 2 OvA: Oppm an Spoon 2
E —_ . - 4 Oppm in hol L
54 = Xl - P ole ;
371‘ . 2

] :
_ 10 2 35 Aun 10: 30.0-40.0 : &
39— _ - 2 1.83/2.0 recovery ﬁ
_ e 3 OVA: Oppm on Spoan
e 4 Opam in hole

NOTE: Installed B"ID
low carbon stee}
casing to 11 ft

Saunders Supply Company -~

Ecology and Envifonment, Inc. T Buffalo, New York

B-56 ' o . ‘




DRILLING LOG. of WELL No. MW-7-S Page 1 of 2
State o . VirQinia % T start Date - a/e2/89
LGCation - Chuckatuck _ Completian Date Q/22/89
Orilling Firm -~ BES Inc. - T Ground Elevation 41.22
Type of Drill ___ _ CME_55 Groundwater Depth
e e ¥
Oriller - ___7"=TD. Pugh , @t completion 4.0
after 270days’ 3.20%
eologist .. - .. A Avubgoha L '
Geologist .. T6t31 Depth of Horing 440
e e — S e - e e - Tt T . i o o - ) Lack #
n
T glu2ig] =2 well
Elav.! Oepth Description SIE" (|2l &% Remarks
= |ldz |& “8 Comst.
at.23) | Groung Surface | - . . L _ Stickup = .58
1 0.0-6.0:. SAD (Sw): tan.. medium orained ) o 2 |HSA with split Sposns : -
£t - - v 4 for sampling - 1
4040 " e mm e e e e men 3 |sshun 10020 || {
2~ G e mm g e - - 3 1.83/2.0 recovery |0 |9
_ 2 3 ova: Oppm on spoon H
37— - 3 2ppm in hole )
- - Tt 1 SS Aen 20 2.0-4.0 i e
42— e - 4 1.83/2.0 recovery | P
J 4,0-5,0: same as sbove byt WET A3 2 OVA: Oppm on spoon : ": :
ol - o - 3 Cpam in hole —
i o 4 |S5 fun 3 4.0-6.0 =
s e o : oo : 1.83/2.0 recavery -
357 48.0-8.2 . SaN] (S}, uhite, medium grained, wet Cloa 3 {Ova: Oppm an spaon -
o e e s SR 3 Oppm in hole = ]
| R O 4 S5 Bun 4 5.0-E.0 —
8- T L 15 1.83/2.0 recovery | M=
Tl - — — = R ) OvA: Oppbm oR SROGN
g—| B.2-11.0: 3aND (SP/SC}: gray, medium to coarse //) 4 0.6ppm in hode | .
. graired with thin (1-2*) layers of clayey sang | 1) 7 S8 Aun 5 B.O-10.0 ]
— .- i : ; A g 1.83/2 0 racovery L :
¥Far rock Coring = % RBecovery
RAD)
Saunders Supply Company
@Eca1qg'y:"éﬁa’-fsﬁeﬁ*ﬁo'hménf, gl T TR L T L Buffalo, New York;
B-57

recycled paper - ﬁ R 3 gtf;irlgw %t‘nviwmmem




SRILLIN: Los of WELL NO. MW-7-5 "= - -‘page 2o

, f2
" Chuckaturck ‘

zate _ Virginisg __locatd n T
' g | 2E 1l 3 Well
Elev.{ Oepin’ DescripTion s g |8 =23 Remarks
2 A2 |& e Const.,
| 5 ? & 4 Ova: Oppm on spac- E
4 A2 9 0.Sppa in nole —_ 7 _
30+ A1 012 0. SAND (58): white, medium tO coarse :: A g 55 Run & 10.0~12.0 e
LY grajnes L 5 1.83/2.0 recovery .—qgé
_112.0-14.0: CLAY (CL): gr=enish gray, trace sand j;// 7 L OVA: Oppm On spoon
43—  lecally / 1 0.5ppm in helé
- - C;;: 1 55 Aun 7: 12.0-14.0 ¥
1y gid 1 1.83/2.0 racovery

OvVA: Oppm on spoon
0.5ppm in hole

Saunders Supply Company”

Ecology and Enviranment. Inc, - Buffalg, New York

)
B-58 - L

AR301585




recycled paper

DRILUING (05 ¢ WECU No . "Mw-8- D Page 1 of 2}
. State e T FErodngs " Stert Date - 9/22/8%
Location L Chuckatuck Completion Date 9/29/8%
ratting e GESTINET T " Giunn Elevatson 41.37 |
Type of Drill - _CME 55 _ Groundiater Deptn '
Driller. L), Fuagh e afac?:?gletmn ¥
i ' ~after 270qays 10.70%
Geologist A._Avubona Total Depth of Boring 26.¢"
e - - : Lack #
-
. g - 2 3l » X well
Elev.| Depth Descriptaon e 1B 18 &% Remarks
Sldg|la ™8 Const.
_ =
41.37 Ground Sur*"r'ace_ T _ Stickup = -0.43
_| 0.0-5.0: SaND (S#):"i8R medium gratned ' ‘ . S HSA with split sposns| _| |
i = T I A for samoling -
. 40- j - .- S huger: 0.0-12.0 - J
2_— _ _E_ OvA: 0.5-1ppm in l-m]rza ,?
3— B I R U N7
e I i T = ]
-} 4.0-5.0: same 2s above but WET . . ? ;
SR k- 20
_5__ . L _ :',AZ - /,/r ﬁ
354 - | B.0-B.2: SAND (SW); white, megium grained, wet : ,"‘; '{; ;:
g S e e 1 F A
- ) o iy
5— — - - ‘ / sl f ]
9_:4 9.2-11.0: SAND (SP/SC): gray. medium to codrse ,/f - ,; ;
L - grained with than (1-2*) layers of clayey sand VV/: -, V A
e k 5 2 )
¥Far r'ock cor‘mg g Recovery L
{;aD
Saunders Supply Company
@E;Dlogy and . Enviropment, 'fnc. e Buffalo, New York
@ 559

ﬁR Seﬁftfysnaz's'ironnwn|



DRILLL .= =55 of WELL NO..Mw-8-0O - I Page 2 of.2;
Stat= Virgiris =~ location Churkatuck
e
128 |3l =2 well
£lev.] Depth fescription = {8 (8 25 Remarks
SiEslgl 28 Const.
- =
V., x s Ey
N v %35
4 ' - 734,
304 _111.0-12.0; SaND (SP]: white. medium to coarse . " //i ’f,
2 graynes * . g4 B8
d12.0-12.5:. CLAY (CL): greenish gray, trace silty /// 1 Shelby Tube: 12.0-14,
13— ©lay. trace thin (£*] layers of clayey sand %
w - ,7
T _14.0-17.3 SaND (SP): greenish gray. medium to 7z 1 |sS Bun 1 14.0-15.0 !
15— coarse graned with 1" yellow clay layers //,, 2 1.83/2.0 recovery _] '
- <10%) 1 3 0vA: Oppm ofi spoon fu
16— 5,’ 4 2opm in hole i
&5+ - ol 3 1 |33 Aun 2 tE.0-28.0 | "I
47 o] //"" 2 1.83/72.0 recovery —
o - i DvVA: {ppm on spobn —
10 17.3-4B0 SILTY (G Ay ang SILT (CL/ML): greenish /l 3 Zppm in hale =
. oray, B40X s3li, 0803 siliy clay " Augered from 168.0-24.p [
19— X =
— 15.0-26.0: SILTY SaAND (SM}: gray, abundant wnite —
20— 200 gray shells (Yorktown Formation) ‘ | —
21— ) =
20+ o ) —
22— — =
23— : =]
24— ‘ ) )
- 4 2 85 Aun 3: 24.0-26.0
25— 4 1.83/2.0 recovery .
_ 7 OvA: Oppm on spoon
a5 1 ¢.5ppm in hole
NOTE: Installed B Il
Jow carbon stee
£asing to i3 ft
, Saunders Supply Company T
Ecology and Environment, Inc. T - . . -Buffalo, New York

B~60 S B




recycied paper

AR38 1588

DRILLING ;Z; 'Of WEI_I_ No'. MW 9 S Fage -
C e i = 'V - et - -—n_*
State Vir;gjn 1z S?,t,ar:_t_ Date 1/25/88 %
Loeation - Chuckatyck Cempletion Date 7/25/89
Drillspg Farm _ GES-Inc. Sroung Elevation 37.87 °
Type of Oriil _ _CME B5 - __ Groundwater Depth
- N X s e - e T rED " g
Oriller ¢ i Pan } et completion 10.50 -
‘ _ “after 60 days 10.50¥
Geglogist ... A, Avuboha Total Degth of Boring 140"
. Lock #
Fal
S lyEBaal o= well
Elev.] Depth Description FRE gl 2 Remaris
Sl8z2|5 28 Const.
e e o -
<
37.87 Ground Surfate ", . LT Stickup = ~0.45
0.0-1.3 $4KD (SM]: black sand ang topsoil 1 3 |HSA with split spouons : M
i CoT T o T N . ! S 5 tor sampling *___‘ by
] T ey B2 555 fun & 0.0-2.0 [
——o= = 1.372.0:. SAND (SP): white. medium to fine 7 < 1.83/2.0 recovery
| grainet, moist .o / / ? 3 QVA: Qppm an Spobn
35+ 3__1 S — ? 5 Oppm in hole
_l2.05.75 SAND/CLAYEY SAND (SP/SE): brownish L 5 |55 Run 2 2.0-4.0
4—1 ..gray, compact sand dnd 0% clayey sand : ; g 1.63/2.0 recavery
- A3 2 |ovA: Dopr om Scoen
5— —— - ; 4 Oppm in hole o ’
- , 4 |55 Run % 4.0-6.0 E
B—] - ~—— TR o o s T — -,: 1.83/2.0 recovery =
5. 75 2.5 _SAI!D (SW]: tan, cparse gr'amen AUV S 2 OVA: Oppe an spopn :
7~ [ — 2 Oppm ih hole -
_ B e - 3 |8S Run 4 6.0-B.0 -
a0+ - g — e o 5 1.83/2.0 recovery E
u - 408 3 |0va: Oppm on spoon =
§—| e - 4 Oppa in hole -
. N o £ . |S5 Aun 8 B.0-10.0 —
9,5-10.3 SAND (S&.S.’:L_.uﬂ_aun_ucm_ﬁmh 1 4 1.83/2.0 recovery
®FOT rock coring = % Recovery
(RO
Saunders Supply Compamy
@Emlogy and Env:ronment Inc. T 4— Buffalg, New York
B-61 ;



DRILLING _0G of WELL NO. MW-9-S . T=: - Page 2 of 2

Staze Virginiag ~ loca¥ion -~ Chugkgtyuck
bl
, EleB |3 = , , Well
Elev.| Depth Description 2l |8l 23 Remarks
S8z & e Const.
)
—_— :\ graiheqg locally siltv (<20%! with traece ot c157 ”.; T =N OvAr Oppm on spoon —E—L
4§ — — - o 4 Oppm in hole E
- 20.3-23.0 SshD (5W]: white and brown, medium 7 S8 Aun 6 10.0-12.0
12— graines. wes 5 1.83/2.0 recovery] == |
-] . 7 2 OVA: Oppm on spobn :
25+ 13— {3.0~13.Z. sane as above with rusty, iraon-rich 2 Qopm in hole é
gatErIa} - 2 |85 Run 70 12.0-14.0 —
5d 13 5-34 (v Qrav fu): greenash gray, SEifF /{; 4 t.683/2.0 FECOVErY
ova: Oppm on spoon

Oppm in hole

Saunders Supply Company ~
@Eculagy and Envirgnment. Inc. S ) - - Buffalo, New York




DRILLING LDG of WELL No .- MW-10-D Page 1 af 2
State . Virginig 7 siart Date q/20/89
Location Chuckatyclk _ Completion Date Q/26/89°
Orilling Farm _ — = BES Tnc. 7" T Ground Elevatian 37.684
Type af Drill - CoCME 55 _ Groundwater Depth
& R = - - = n '? 1 z
Driller o D, Pugh . at comp)etio 11
after 270 nays 1270 ¥
Geologi Tom AL oha : s
togist AyUD “Tdtal Depth of Boring 6.0
Lack #
D=
2|3 =2 well
Elev., Depth Description T | |Bl S5 Remarks
=l8e &l =8 Const .
37.64 . Ground Surfdte. T Stickup = -0.20
| 0.0-2.0: _Sa4ND_{SM): black ssnd ang topsnn 1o s 3 |NOTE: This paint N
. In L 5 overlays KF=2 e
| 1.6-2.0: SaND !SP): white, medium to fine - .1’3 <] HSA with split spoons) -
o grained. wet "»': for sampling -
- _{2.0-8.0, SAND prg CLAYEY SaND (SPSC): browmisn | | h7] 2 3|88 Aun 1 D.D-2.0 tj: 7
3 gray, compact sand and clayey sand {<20%) ‘ ,V:: 5 1.83/2,.0 recovery / s
—] - - - - -1 5 |0vA: Oppm on spopn /// é
4— - —— K 6 Oppm in hole 72| |
- 3 2 |ss Az 2.0-40 [/ Fﬂ
5 - - 5 4 1.83/2.0 recovery & /
| | ?f £ |OvA: Oopm on spoon /4 //”
5 e R : . ; [ Oppm it hole Fd Vil
1B.0-9.5; SaND {SW): tan. cosrse grained B T 2 |55 Run I 4.0-6.0 % H///
7 et I - E 2 1.83/2.0 r-ecuver'yﬁ &
R 3 OVA: Oppm on Epoon
307 8— el L [ Oppm in hole % ;
! ) . 5 3 |SS Rum & B.0-B.0 % 5
g — _ o 4 1.83/2.0 recovery / y
A | Ova: Qppm on spoon /: ]
9.5-10.0; SAND f&manum_ﬁwud i _ g Opom 4n hole 2
¥For roCk coring = % Recovery
{ROD) _
Saunders Supply Company
E_,@-,E__cp:logy" ahd Ervifonmens,Tng. T T T T Buffale, New York

B-63

recycled paper ™ -

~ BR301590

ecology and environment



o

JORILLING LOG of WELL NO. MW-10-D - Page 2 0f 2 )
State o - Virginia - ___ipcation Chuckaturk
-
= N = -
Elev.] Depth Desc-attizor AR E E-% E 2% Remarks vell
= &g |5 ©5 Const.
_chally silty [(@10%} and clayey (@10%) / 1 B §S Aun 5 B.0-10.0
11 — o 1.83/2.0 recovery
$0.0-13.0: SanD (SWi: tan and prange, coarse Ova: Oppm on spoon
1EJ grained, wet g Gppm in hple
- t 7 8BS Run & 10.0~42.C
&5 3 = 1.83/2.0 recovery
J{13.0-14. 00 CLAYEY SILT/SILTY QLAY (MUL/CL: | . /] Ova:” Copm an spoon
44 gresnieh oray  © 50% clavey sili ¥4 Gppm in hole
4 14.0-20.3 SILTY SAND (SM): dark greenish gray, -8 2 |55 Run 7: 12.0~14.0
45—t 020% silt. trace of clay, trace of white shell . 3 1.83/2.0 recovery
_ fragments at bottom 5 DWA: Uppm on SpoDn
15 —i & Oppm in hgle
— 9 S5 Aun B: 14.0-15.0
17— - . ) K 1.83/2.0 recovery
- 1 OvA: Oppm 6n Spoon
204 48— _ o _ . o : : Oppm in hole

\ = [ Shelty Tube: 15.0-18.%
10— _ Rel Ova: Dgpm in hole ‘

: augered: 1B.0-24.0
o0 — ; _.: il DvA: Oppm in hole

2| 20.3-26.0: SILT/SILTY SAND (ML/SM): gray, B40% A .3': - %

gilty sand, abundant white ghell fragments

20— fyorktown Forastion) | -
5 "
15+ . ‘ .
23— Hl y
7 x
24— _ A
- 16 2 SS Aun @ 24.0-26.C
25— _ 2 |, 1.83/2.0 recavery
- 3 Gva:  (ppm on spoon
o5 4 Oppm in hale | .

Saunders Supply Campahyi"

Ecology and Environment, Inc. - Buffala, New York

@
B-64

!xi{f}{}i.fieii




Page !

~=T LIN LOG of WELL No. MWw-11-%5 of 21
feate oo Nirginla start Date 7/19/889
Lo cation Chuckatuck Completion Date 1/15/8%
n-:3iing FiPFR° _TBES Incg. Groung Elevation 35.4-
Type of Drilt _—_ UME 8BS - Groundwater Depth
) — o n B ORY¥
Lriller - = =0, Pligh ?E_fi"ﬂleno
atter 80 £0_days 83.50%
Gecla AL Avuboha '
eclogist Tntal Depth of Boring 18. 0"
L ock #
3
A g luE iz =2 well
Elev.| Depth Description B|e" I8 &8 Remarks
ALK Comst.
=
T
35.40 Ground Surfate —— o Stickup = 0.02
35+ | 0.0-1.0:.54ND _{SP): ‘Brewn, locally blhck, medium | 3 |NOTE: This point - -
; fc fine gppined - - overlays KF-5 Ll 1
-{4.0-9.0:_S8HD. (3P): brown and white. medium to L 2 {H3A with Bplit Spoons| i |
o— . fine grained 1 for sampiing e |7
S : 2l 4 |55 Aun 1 0.0-2.0 = |
3] — L 3 1.83/2.0 recavery || L
] - —_ s : 3 Jova: Oppm on spoon
4 — e — :::_:I: 4 Oppm in nole
_ Cno3 2 |55 fun 2 2.0-4.0
B o - - —— SR 3 1.83/2.0 recovery
304 - [ s e - ! 4 cva: Cppm on spoon
[ - 3 Opom in hole
a I S - el 4 3 |55 Aun 3 4.0-6.0 ]
7 _ - 3 1.83/2.0 recovery | |1
. - = - o 5 |ova: Oppm on spoon o
g§— -- - _ ) 8 Qppm in hole ™
. - - |l 5 3 85 Run 4 6.0-8.0 E
3 . , 2 1.83/2.0C recovery —
g.0-10. Om-.ELAX.EJ’_ﬁIL_LS..ND (SM -SCi: _brawnish B 2 |0va: Oppm on spoon -
gray. 20% clay 20K 537f i | /: 3 Opom 3n hole —
#For rock coripg = % Repovery )
i=leln)] —
SaundersiSUﬁbly Company
kE? cilogy and Enviranment, Ing. 77 Buffald, New York
B-65
recycled paper - . 0 LT T LT T T e— ecfnlug" and environment

AR301592




ORILLIN. LOG of WELL NO. MW-11-S © -~ .

_ . Page 2 of'i)

Stata Yirginia tagation Chuckaturi
-
g‘ B = =
Elev.| Depth Descraption 5|85 |8 28 Remarks vell
5 ag|a @ Const.
254 _{1£.0-13.0: SaND (SWl: brown, coarse grained, I 1 |55 fmun & 9.0-20.0 —
13— very coarse grained at bottom. itrace of black 1 1.83/2.0 recovery —
4 organics 1 Ova: Cppm on spoon —
19— _ 1 Jpbm in Nole -
- 7 2 35 Aun & 10.0-22.0 e
4% 2 1.83/2.0 recoveryl =
A 123.0-13.5% SaMD (SWl: brown, rusty, dron-rich, OvA: Oppm on spaon -
M-—-\ coarse graingd 3 Oppm in hole -
- B 3 SS Run 7; 12.0~14.0 —
45— 13.3-17.5: CLAYEY SILT MU): gray, 20% clay, 20% 2 1.83/2.0 recovery | [
204 ot sandy clay 3 OVA: Oppm on spaon o
16— 4 Cppm An hale —
] 9 4 55 Aun B8 14.0-16.0 e
17 ] 4 1.83/2.0 recovery R
: 4 Ova: QOppm on spoon .
AD 17.5-18.0: SILTY SAND (SM): gray with white 8 . Oppm in hole 2

]

\ shell f{Fagments

55 Aun 8 16.0-18.0
1.83 recovery
Ova: Oppm on spoon

Oppom 40 hele

Saunders Supply Company

Ecology and Environment, Inc.

Buffalo, New York

B-66




DRILLINZ-LQG.0of WELL. No. MW-12~D ' Page 1 af 3
State .. . _. ... -.Virginis - © Start Date ' 9/21489
Location Lhuckatuck -_C_c_l_mtﬂl.eticn Date . g/27/89
Drilling Farm 0~ GES TRE. T 77 grouno Elévation 34.73
Type of Orill __ — - "~ "CME 59 ' _G_;jctut{d»iaté; Depth
Briller - D pugh ‘at completion 3.0 ¥
L after 270days 8.8
Geologist ~ T . A. AyUDONZ ‘Totai Depth of Boring 40,90°
o e e Lack_#
|22 Il - % well
Elev.| Depth Description 5 1E° 2 5% Remarks
Zlhgia P8 Const.
=
34.73 Grounhd Surface 0 Stickup = ~0.25
_10.0-2.0:, SAND '[SW): tBn, medium greined 7 L ”, HSA with split spoons| _| |
{— - — .- O (R N for sampling - [
- - : T i Auger: 0.0-10.0 - ]
—a e = (I D ' Bva: Oppm in hols '
|2.0-4.0: SAND (Sw): white. medium greined L) i ? ;;‘
5 R 787
- J4.0-10.4 SAND t3W): tan and orange, medium " fj ;
304 5! .graineg . o . Z 7
N - : 87
e S ’ 2 RY
§—o - - S B . A 1
§ - a7
- / /
7——1 - ) . f 7
. - - .!j» / é
a— - - u 787
= RN i
251 1 1 ZR%
®¥For rock carting = % Recovery -
{RQ
Saunders. Supply Company
__,E;Glﬁgjﬁéﬁaﬁtﬁﬁﬁﬁﬁﬁﬁéﬁf?jfﬁff' o SR Buffale, New York

B-67

recycled paper | . - 533 G } 5 9{’ ecetlogy and eavironment




- I t
DRILLING LOG of WELL NO. MW-i2-D . Page 2 of 3.
State Virginia _locatign Chuckatuck

-
21283 =2 well
Elev.{ epth Bescription =|F (g 22 Remarks
s |3gl|al @ 2 Const .}
- '
= — L S5 Gun f; 10.0-12.0 Al
44— 10.4-15.2 SILTY SAND (S0 tan and gray, 10X || ] 1.8372.0 recoveryl/4 1]
K :\ s11t, Iocally thin gray clay layers / / Pushed nat hapmered
12 — / OvA: Oppm on spoon % ;
S i1.2-12.6 QLAY (CL): gray, 820% clayey 5ilt / Cppm in hole /]
13— 12.5-14.0 CLAY ang SAND [CL/SP): gray. clay and  |' %, 55 Aun & 12.0-24.0 4
- sang, 7° clay at bottom of the auger " 0.42/2.0 recovery”
4k P Pushed figt hammerad I_.
e L2 O=14 T SANG (SW): white, cnarse grained 1l _iGvA: Oppm on Spoon
20+ 15— 14.5-18.5 QLAYEY SILT @ML): greenish grey, B20% 3 Oppm in hole '__
_— b clay | P2OX oand § ISS Aun 3 14.0-16.0 o
15— 15.5-40.0: LT and SILTY SAND (ML/SH}: gray. 5 1.83/2.0 recovery | =
- abundant gray shell fragments (Yorktown Dva: Oppm on spoon :
17— Formation} Oppm in hole —
- Augered: 16.0-18.0 —
18 —| Dva: Opom in hole —
- 1.83/2.C recovery -
13— _ Ova: QOppm on spaon -
- 4 Oppm in hele -
137 o] 4 |58 Pun 4 18.0-21.0 | ™
- 5 !
21— 12 =
. - R Augered: 21.0-24.0 —
27 — _ OvA: Oppm in hole = ‘
23— —
24— —
— 2 58 Run B: 24.0-2B.0 -
199 25— 4 1.83/2.0 recovery
— 3 Ova; Oppm on spoon
26— ) S 4 Opom in hoie
- Bk o augered: 26.0-28.0
27— .
28— ¥ Bt
- . >
_ 1 & S5 Aun & 29.0-3:1.0
5+ 90— . : Shelby Tube Sample :
o 11 from 28.0-31.0
31— - 1
o . . _ ik K Augeres: 31.0-34.0 R
32— _ . , j : Ova: Oppm in hole
— ¥
33— . x
Saunders Supply Company = o
Ecology and Envirenment, Inc. 7 - .- - Buffalo, New York

B-68
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DAILLING LOG 0f WELL NO. MW 12 Df_”" . pagesofs

State - ,,7V1rgj_mc: Lacation Chuckatuyrk
g e 2lgl 2= well |
Elev.| Depth Descriciaen 2|2 (8] 55 ReMmarks
Slggla=a Const..
)
34— - = B AR K
- - 7 1 5SS Aun 7. 34.0-36.0
s 35 - - = T R 2 1.83/2.0 recovery
] - - T T T - 2 Ova: Oppm an spoon
35 IR - - 4 QJppm in hole
- - T Augered: 36.0-3B.0
37 - ] Ova: Oppm in hole
38-J _ e
p 8 3 SS Aun B 38.0-4C.0
30— - 2 1.83/2.0 recovery
] - 2 Ov¥4A: Oppm on spoon
54 &% o g srgme e e e 2 Oppm in hole

NOTE: Installed §"IC
low CarDon stear
casang to 14 £t

Bﬁunder‘s Supply Company

~*Ecology and Environment. Inc.

Buffalo, NeEw YDk

B-69

recycled paper T T " e(‘nlo{\ and environment

ﬁRSi} 596




DRILLING LOG of WELL No. MW-13-S5 __.. = . * _Page i gf 2
State Virginia Start Date - 7/27/88 .
Location Chuckatuck Completion Date 7/27/89 : )
Drillang Fird - GES Inc, ~_ Graund Elevation 32.41
Type of Drall : CME 55 __ Groundwater Depth o
. kv
Driller 0. Puygh | atcomletion . £.BI¥
atier 60 gays 3.7 X
t - . : uboha : S S
Gealogis A. Ay Total Depth of Boring 18.0
Laock #
ERTR-R -1y Weil
Elev.| Depth Description = IB" |8 BE Remarks
. Sigg|a B8 Const .
|
32.41 Ground Surface Stickup = -0.54 i
1 0.0-2.0: SanD (SM): dark gray. sand and topsoil ‘ =, HSA with split spoons : -
11— o i o " fpr sampling -
. ™ Auger: [.0-6.0
= o Dva: Oppm in hole
30- _{2.0-2.0: SAND (SPI: Dlack, medium to finE e
= grainmg 2
J3.0-1:.2 SaNfD (SW): white to gray. medium L
4—] grained, wel ’ ;—
5 —
5— .
= 1 H 58 RAun 1 6.0-B.0
7 4 1.B83/2.0 recovery
25+ - 3 OVA: Oppm on spoon
8 Y Uppm in hole
= Auger: 9.0-10.0
g— OVA: Oppm in hole
*For rock coring = % F]ECOVET"Y
(RGD)
Saunders Supply Company’
EE?Eculugy and Environment, Inc. —— = - o~ °— - Buffale, New York

B-70




DRILLING LDG of WELL sET MW 13- S

Page 2 af 2
State V3r’q“_m1‘a anatm' Chuckatuck
. Ele _— well
Elev.| Oepth Jescriptior =g 5z Remarks
= |& oo Const.
AN —d
- - L 2 {85 Aun 2 10.0-42.0
11 —1 e oo . — 4 1.83/2.0 recoveryy:
_ - . - H Ova: Oppm on Spoor
"'_:‘}L"a-,_:\:i.e—ii.i': SAND T (SW): white, quartzose, Coarse / o 3 Gpom in nole
20 _ to very coarse grained T 7 SS flun 30 12.0-14.0
13— o : R 7 1.83/2.0 recavery |-
_1a4.7-12.3 SAND (BW) Dark green, medium 1 Qv&: Oppm on spoon
14— grained, may contsin contaminants i Oppm in hole
_142.3-17.0:75AND (SAT: dark green. medicm to f:me 4 5SS Bun 4: 14.0-15.0 ‘
15— grained 1 1.85/2.0 recavery |-
R 1 OVA: Oppm on spoon
15_] - - - . : "'.-, 1 Oppm in hele
_ - o 4 |SS Run & 16.0-18.0
— 47 R o T LY Ll f 2 1.83/2.0 recaovery
15- - 17.0-18.0: SICYy SaND {SM): gark green. 20% - - || 1 {Ova: Oppm on spoon
45 silt. 20% rlay st pottpn 1L 1 Opam in hale
!
T Sraunders Supply Company -
e TR Buffalo, New York

Eculugy and’ Env:rnnment

recycled paper

B~71

58301598

eonlum snd environment




DRILLING LOG of WELL No. Mw-14-D R Page 1 of 2.)
State —— Virainia _Start Date _8/73/89 |
Location — Chuckatuck Comgletion Oate _89/28/89
Drilling Firm GES_Inci = "Bround Elevation 32.33
Typs of Drall CME 55 Grouncwater Depth i ,
pvd
Driller D, Puan bfffmm%t@n , %378:,
after 270 gays J.80¥
1 A i B - +
Geologis Ayudona Total Depth of Boring 26.0
Lock #
.
Slug |z o % weil
Elev.| Oepth Description 2 (B g 25 Remarks
sléaginl & Const.
—
32.33 Groung SurfacCe . Stickup = -0.45
J0.0-12.7: SanND (SP): grayish wnite, medium to - HSA with spliit spoons : ; )
j— cozrse grained, wet o S for sampling -
_ T Auger: 0.0-8.0 B
2 - " OvVA: 1.5ppm in hole I
304 i ) x A
207
= : 1
- .“ /; /
a— B 727
- L L]
5— ] ?5 "
] 77
5— - - - 2R
R 1 1 |sS Aun 1 B.0-B.0 ; ,//
7 — 4 1.83/2.0 recovery /’ ]
25+ - 3 QVA: Oppm on spoan % ;
B— 4 1.5ppr in note A {0/
_ 2 3 |SS Bun 2 B.0-10.0 :;f ;j
g — 2 1.83/2.0 recovery / ]
_ 4 GvA: Oppm on spoan // é
5 e 1

#For rock coring = ¥ Becovery
{ziein))

Saunders

@Ecclcgy and Envirgnment, Inc.

SUpply Company

1.8 in hole

Buffalo, New York

B-72




DQILLING LOG of WEJ_ NO MW 14 D Page 2 of 2
State - Vzr"c:lma L beacien Chuckatuck
_ % BE IS e
Elev’| Depth Description E|ET I8l 85 Remarks
= l&g|F ®O
e = bl =)
_ = R R I g 135 Aun & 10.8-12.0
44 =] 7 1.83/2.0 recovery
- BN L B OvVA: Oppm on spoon
12— . - - R ] g 1-9ppm in hole
201 _ L - A i |55 Run 4 12.0-13.0
PEc ] [ — I —— — V 0 1.00/2.0 recovery
— 12 7-15.0: _ELLLEILJLLEI.AY {CL): greenisn gray. / OVA: Oppm on spogn
g4—] silty _[<20%) with <10% sang / ippm in hole
. T, —= / Sheloy Tube: 13.0-15.
45 . A . _ /" 55 Run 5 15.8-17.0
1 15.0-16.0: SAND (SW): gray to clear, coarse 8 2 1.83/2.0 recovery
4 grained . L - g OvVA: Oppm on speon
_116.0-268.0: SILTY Sand (SM): gray. white and gray 7 ippm in hole
17— shell fragménts o o — 11 |augered: 17.0-20.0
15‘] _ ,K'.- OVA: ippm in hole
18— - o
- P 1.B3/2.0 récivery
S ", Ova; Oppm on spoon
19_:‘ e 7 fppm n hote
20— .
P S R - - <] 2 S5 Aun & 20.0-22.0
2i— - o = - B 3
o 3
22— i o — 4
:10-] - L - e Augered: 22.0-24.0
23— o e s e -
2Ad— o i .
4 — SR 7 2 |83 Ren T 24.0-25.0
25— 2 1.83/2.0 recovery
.. 4 OvA: Oppm an spoon
a5 - = = - Qppr in hole
NOTE: Installeg 8*ID
low carbon steel
casing to 14 ft

T

EE?E:Ongy

.

SaUﬂdEPS Supply Company

Buffalc, New York

recycled paper — o T

B-73




DRILLING LOG of WELL.No. MW-4H-S5 _ - --- — Page 1 of 2|
State .- Viroinis Start Date : 5/22/380
Locataon Chuckatuck Completion Date 5/22/90
Dralling Firm GES Inc.- __Graung Elevatian 41 17
Type of Drill CME 55 Groundwater Depth - B
S = lztion ¥
Orilier 0. Pugh ' ,, ,EE ,_Cf"?".__..:_“ o - .
after 30 days 7.10%
A, Avubaha :
Geologist Total Depth of Boring 14.0°
Lock #
-
228 Iz =2 wel
Elev.{ Depth Description =BT |8 25 Remarks
s |&gial ®8 Const.
]
« —
41,47 Ground Surface Stickup = =0.16
_0.0-0.8: GRAVEL {GM): road gravel and topsoil 1 1 1 [NOTE: This point : =
§ ol ~ E— _ T overlays wWi-5 -
40+ _10.B-5.7: SAND (S5P): brown, fins to medium and o 2 HSA with split spoons| _
2—{ fin= grained, lozally rusty celored co 2 for sampling -
N e 5 IS5 Aun & 0.0-2.0 -
3 L 12 1.75/2.0 recovery
- 12 |OvA: Oppm an spoon l
A = o 10 3pom in hole
- - 4 |58 Aun 2 20-4.0 .
5 — te 5 2.0/2.0 recovery
o : 2 Cva: 0.5-1ippm on spooh
] 5 — .- . - I, 3 “ippm in hole ]
kS 5.7-7.8: CLAY {C1): gray. stiff //’ 4 3 8% Run 3 4.0-8.0 -
T ] - - . / 5 1.67/2.0 recovery
| é i0  |OVA: Oppm on spoon
T — —"7 " 2ppm in hole |___;
i £7.8-8.4 SMEY Cray (CU): gray, transiticnal PN 4—155 fun & £.0-8.0 | =t
.\ /1 10 1.75/2.0 recovery | [
- B.4-9.8: SaND {SP): pgray, coarse grained, | 10 Ova: Oppm on spoon -
h T with =6pe pobbles £ - iopm A0 tBple
#Far rock coring = ¥ Recovery
’ (RGD)
Saunders Supply Company’
£§§Ecology and Environment. Inc. ' ~= Buffalo, New York

B-74

ar301601




DRILLING..LOG 6f WELL NO. MW-15-5 | Page 2 of 2

State Virginia _Location Chuckatuck
ElaB gl xu well
Elev.: Depth Description: 218 .18 22 Remarks
SlEg|a =8 Const.
—
- _— — . _f B 55 Aun & 8.0-:0.0 -
304 At &.B-10.0: LLAY (CL): greenish brown V 1.67/2.0 recavery [TIm.
_ :C.0-10.75135Eé§:59ﬁ_§5LD st o / /5;; Ova: Oppm on Spoon
T interfingering gray Clay and clayey sand = - ] oy 0.5-1ppm 30 hole S
_ — R 85 Aun & 10.0-12.0 S
13— 10.78-31.78: LLAY (CL): greenish gray, sticky / ) ’ 2.0/2.0 recovery
: Ova: Oppm on spoon

14.75-12.0; CLAY dng SAND (EL/5C):

interfingerings &f gray clay, sand and sandy

clay

Cpom in hole
S5 Run 7: 12.0-14.0
2.0/2.0 recovery

T

Ova: Oppm on spoon
Oppm in hale

—Saunders.

Ecolegy and EnviFchment, Inc.

Supply Company

‘Buffalo, New Yor‘k

recycled paper

B-75

ecelogy and environment

§R3316ﬁ2



LOG of WELL No. MW-16-S--

DRILLING - ~ - . Page 1 of
State Virginia Start Date | - 5/21/9C
Location Chuckatych Completion Date 8/24/90
Driilang Firm . BES Inc., T graund Elevation 40 34
Type of Drill CME 55 | GFoungwater Depth
Briller D. Pugh - - Btcomiletin —5.00%
after 0 days 8.60%
Geologist A._Avubofia Total Depth of Boring 12.Q°
Lock #
-
S a8z .= well
Elev.] Depth Descripticn s |g"® g 25 Remarks
Z|ase =8 Tonst,
42. tround Surface Stickup = -0.14

1

0.0-0.33: Sant (SM): sand with 20% topseil,
1__Lveg=tat:on ang roctlets throughout

2 wmi 0-33-5.0. SAND {SP/3C): brown to translucent

T

NOTE: This point

overlays WP-7
HSA with split spoons

for sampling

o3
2
3
3
404 = white, medium to fine grained with some Clayey : ','f: 2 1 35 Aun 1: 0.0-2.0
3 — sand, presence of black organies may indicate no b 2.0/2.0 recavery
] 1il1 material 1 DVA: Oppm on spogn
4— 3.3-4 same as amove but wet 2 aff scale in fal
= 3 b 5SS Aun 2 2.0-4.0
5 =] _ 1 2.0/2.0 recovery :Z
~A5.00 CLAYEY SAND LaYER 1 OVA: Cppm on spopn
5 3 off scale in hole
4 B.0-7.0: SAND ang CLAY [SC/CL): interfingering S 1 |58 Run 3 4.0-6.0 ...
2 of brown medium to fine grained sand and (10%) i 1 2.0/2.0 recavery o
39+ ,_\ black, organic-rich clay, Sparse rpotlets / E 2 0VA: Oppm an Spoon —
a o 2 off scaie in hole [0
= I . —
_17.0-7.5% SAND (SP): gray. medium to fine y 5 1 [SS aun 4 5.0-8.0
g__*\7.§—s.o; JLAYEY SANG (SC): gray, trace black // 2 2.0/2.0 recovery E
- i | [/ 3___|OVA: Dppm on spoon —
‘E 098 CiAY (01} grepnish gray, darker »8.3 / 4 off SGAle in holée

I RN

Saunders Supply Company ~

#For rock coring = ¥ Recovery
(RQD

@Ecnlngy and Environment, Inc.

Buffalo,

New York

B-76

AR301603

)

" —_—




DRILLING LOG Df WELL NG NW 16 S Page 2 of Z|
tate : Vl!"‘fllﬂ g _Location _ Chuckstuck.
>
El2E (3l 22 well
Elev. | Depth DesBrigtion - 2 |E Bl 22 Remarks _
s i8g e @8 Const.
— : P R N - -
9.0-8.5; ssme but trace sand A - S5 Aun 5 B.0-10.0 - ?
] e it S 2.0/2 =
A4, — s = L . .§ recovery — -
49.5-21,0: 3aND (SPj: gray and black, @edium io %f ovaA: Qppm ¢n spoon E e
4 cearse grained, trace clay at top - i off scale in MolReads s
- T et 8% Aun & 10.0-12.0
11.0-12.0: CLAY (CU): greenish clay and silty 2.0/2.0 recovery
clay Yorkiewn confining unit OvA: Oppm pn spaon
T . = - off scale in hole }
Spoon hole from 431.0
ta 12.0 was sezied
with bentonite
pellets
}
f o Sgunders Supply Company
Ecology and Env:ronment InE. Buffalo, New York
B-77
recycled paper T ﬁ R 36 ‘ S%gpt*und environment
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DRILLING LOG of WELL No. Mw-18-0 o Page 1 of 2i
State Virginisa “Start Date 2/24/80
tocztion Chuckatyck _Completion Date 59/25/90
7~21Y3ng Farm GES Inc, _ Ground_Elevatian _...-38.45 )
i
Type of Dexll CME 55 __Groundwdter Depth
c ion 12.83¥
Driller D. Pyagh .._.ff_...imfl?.t_lp, e e
after 30 days _17.70X
Geologist A, Avupoha Total Depth of Boring 7.0
lock #
= o
= ] g Bl == Well
Elsv.|{ Depth Description 2" |8 &% Remarks
=2lRs |5 =8 Const,
-l
38,45 Ground Surface Stickup = 2.04
4 0.0-1.0: SANf} (SW}: fine grained, top 2" of _ . 1 HSA with split spoons : -
2 top=otl at top woist o for sampiing : -
d1.0-2.5. SAND (Sw): gray, translucent, fine N 55 Run 4 0.0-2.0 = 17
o grained, moist L 2.0/2.0 recavery | | |
R ] OvA: Oppm on sposn | | |
39— 2.5-¢.0. QLAYEY SaMD (SC): yellowish brown / 12npm in hole “
254 - / S5 Aun 20 2.0-4.0 / /
" _ Wy 2.0/2.Q recovery
-] 4.0-5.4: SAND (SW): brownish gray to orafge, 103 7 |ova opom om spoon L) |
Guw|  mEOiUm Zrainec K g 1Zopm in hole / L]
S b {55 un 3 4.08.0 (A
= B a-8 0 ey [C1). pray stifé sisphtly sandy L{// 5 2.0/2.0 recovery /
- 6.0-5.7% LLAYEY SAND (SC): gray and brosn, B20% /:/ 4 4 |bvA: Oppm on spoon - L //
""—7_ clay g 5 12ppm in hole © [7 7
_\k AAJ( 6 |55 muna 6.0-8.0 ]
o 5.75-12.0. 3anN0 (Swl. wnite, trace af rusty 4 1.88/2.0 recovery / /
30~ - prange sangd, fine grained - <] 4 OVA: Dppm on Spoon / ﬂ
g— 3 Bopm in hole /
_ 4 |ssmms 6.0-10.0 " L1 1]
4 LLB3/2 .0 TErovery /
¥For rpck coring = % RBecovery -
(RQD)
Saunders Supply Company ~
@Ecolngy and Environment, Inc. Buffale, New York

B-78 -

AR3C1605




1

BT g P e A

DQILLINC LOG of WeL L NO MW 18 D Page 2 0f 2}
Siate T \LN”Q_‘LH 18 - location _Chuckatuck
b g
I o o Elezlg . kel
Elev.; Oeptn . Description 2 18 18 S RBemarks
sldg &l = Const.
— =z - vl mt
- , — = : 5 7 |OvA: Oppm on spoon L i
14— e S 3 2ppm in hole // /;
-]  "_: N 3 S5 Aun & 50.0-312.§ 1/ /,
i S mmietem o m e ) S S 0.83/2.0 recovery / i
g, 0 -13.8 iﬂﬂ (SW): brown and rusty orangs, ) 7‘13; 7 5 OVA: Oppm on spoern - ;/f
43— Medium grained, wet R 7 Opom in hole LW ,/{
25.] i 2.8- 13 0. Thin Javer af gray cla» TR 10 [5S Aun 7: 12.0-14.€ 4 /
T e Lt - / 1.83/8.0 recovery Fadi
] 13.8~14.4: Q] AY ICLY: _prange uit* accumulatlon / B i GVA: Oppm on Spoon
15 of oxidized iron and manganese (nndulesl. 10% / 2 Oppm in holie
silt” : T / 1 85 Run B: 24.0-15.¢
1~ 14.4-15.7: SANDY EL 5\' (CL)Y: gray and orange % ! 2.0/2.0 recovery
S 115.7-26.5: QLAY {{L): greenish black, @10X% silt, / ‘ Ova: Oppm an spoon |
17__.\ #10¥ sand. : - / » Cppm i hole ‘ I__
] SV N LS - S 1 o 14.5-16.5: )
48— 16.5~27.0: SILTY SAND (SM}: green, abundant St .r' Yorktown Fm =¥
ED-I IR white and gray shell fragments (Yorktown I :-‘- ' confining Jlayer N “k
15—| Formation) S Augered: 16.0-27.0 | k
20_._4 e — : : I . 1
— s x: ' B
21 —_l B o -
22— - ’
23 | T i x
15+ - K
e & _
- - ) "‘,\J
25 _‘ — e - o :}1‘:
26— - B . ';
- e I, . 1
o3 o . N - ‘ i

Inc.

Saundera Supply Company

Ecnlngy and Environment,

Buffala,

New York |

B-79
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LOG of WELL No.

DHILLING MW-4G8-D ) -Pageﬂi of 2
State Virginia _ Start Date 5/23/90
Loration ChuckatCk " tompleticn Date R/25/90
friliing Firm GES Txc, Groung Elevatian — _20.28
Type of Drill CME 55 Groungwater Depth ]
. t completion .00 ¥
Driller D. Buah Bt compaetd S
after 30gays - —~-3.B0X
Geplogist A, Avuboha , . - :
3 e Tatal Depth of Boring eh. 0’
Lock #
-
,=_'°.1 a g a3 = 5 well
Elev.] Depth Description 2B |8 25 RAemarks
s |l8g || T Const .
|
20.28 Ground Surface. N Stickup = 1.28
204 | 0.0-2.6: SaN0y FIll: gray and black, Ffine T l HS4 wath split spooms! _ | |
§— grained, trace of asonait fill materia) . far SemMpling - y
-] E SS Aun & D.0-2.0 =1
2— A 1.0/2.0 recovery " | i [ 7]
- ,,, R I I - OvA: Oppm or spoon R
G ] 2.5-4.0. GRAVEL FILl. Black, mixed with B10% '.f' »200ppm in hole “
4 aspran: - 58 Aen 2 2.0-4.0 -1 ]
" e 1.58/2.0 recavery /,x
" 4.0-6.0. DANDY FT11- dark gray, fine to 4103 1 OVA: Oppm pn Epoon / d
5 aedium-fine sang, with trace asphalt fragments 1 >200ppm in nole / /
15+ B 1 issauna: a.0-8.0 | I
) - : i £.5/2.Q recovery vl
A 8.0=-10.9 Dray {Ct): black, organic-rich clay, 7 4 1 Ova: Oppm on spoon f‘ /
7| roots / 3 >200ppn 10 hole |/ /]
- :ji; 0 lssaen & so-m0 L)L
8—] / 0 1.33/2.0 recovery / e
- ;;;5 5 1 Ova: 50-80ppm on spuu://
g / 1 >200ppR in hole /// d
_ / 1 |88 Aun & 8.0-10.0 L7 17
A | 0.83/2 .0 recovery” -

xFor rock coring = % Recovery
(RGQD)

@Ecolcgy gnd Envifonment, Inc.

Saunders Supply Company

= - Buffalg, New York

B-80




DRILLINB LGG Of WELL J o Page 2 of 2
tate ....7,,,ﬁv,1r;qm1a Lteoon chuckatugk
P
- g-‘: = x ¥ well
Elev.! Depth Description E g .gg Remarks Const
10+ 4 — - = / 2 {0OVA:. BOpam pn spoon
o s S e - 7/ 2 >2D0ppm in hole
1 10.9-14.0: £LAY (CL): green. slightly silty at }% 1 8S Aun 6 10.0-12.0
1p — -=1ton, Yorktown Forfation cnm‘:nmg unit ;}, i 1.75/2.0 recovery
_ C- - - B / 2 OVA: Sppm on spoon
43— - o -- - T // 2 >200ppm in hole
_ % 2 S5 Aun 7: 12.0-14.0
b . I N : i 0.83/2.0 recovery
_] 14.0-15.5: GLAY/SANOY CLaY (CL): greenish gray, 7 ] OVA: Oppm an spoon
15— 820% sanay cJa{r % 10ppm in hole
53 - o i e o o v S5 Aun B 14.0-16.0
46— 155~25 0. . §IL Y Sgﬂn (BM) gr-ay._ a&undant white ; . 1.93/2.0 recovery
_|  shells {vorktown Formation) . OVA: Cppm on spoon
17 — --- ' Bppm 40 hole
_ - " Augerec: 16.0-20.0
15— . . e et == _L OvA: ippm in hole
7 A - W
jg— - i T L
0 20 | — SS Aun @ 20.0-22.0
24— 1.75/2.0 regovery
| - - = OvA: ippm an spoon
22__l - . ippm in hoale
_ - - e - B Augereg: 22.0-26.0
23— - - B ov& 0.26em ia hole |
-] " NOTE. Installed €" IO| .
24— - - _H low cartion steel
_ - - - - casing to B ft
-5 25— - -
26— —— - T

*Ecology and Efvironment, Tnc

Saunders Supply CErﬁDamy

Buffalo, New

York

recycled paper
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SOIL LOGS FOR MONITORING WELLS

RUSSNOV-EANE

Source: - NUS 1985h

B-83

recycled paper
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A

McCallum Testing Laboratories, Inc
CHESAPEAXE, VIRGINIA 23715
LDG OF BORINGS

QUR FILE N9, _L-608-A-2
CLIENT'S ORDER.

SORING NO. 1
LOCATION . Chuckatuck

prosecT _ BUsSSnow-Kane  saMPLER 5.8 CASING LENGTH . OJA. DATE STARTED _S5/13/82
SUAF. ELEV, WATER ELEV: IMMEDIATE AFTER HRAS DATE COMPLETED__ 5/13782
way, | Sotins | Tama. | gca, sunt, Casth .'é:st:lér‘ DESCRISTION
SHowt Ma., Ny Change
0
. — Black and dark brown silty fine sand w/some med.
1 2-2=3~4 sand ard trace of organics - moist - locse - SP
2 | 2.0
v —_— Med, brown fine sand w/same med. sand - moist -
Py 2 4-3-2-2 loose - SP
p) 4
4! iy
3 3 2-2-2-3 Same - light brewm - saturated
At &
4 2-3=3-5 Same - light brown = saturated
: B
B.S
5 2-1~-3-6 Dark hrown silty fime o med. sard w/sandy silt
w0 lenses and trace of gravel - saturated - loose - 94
l —
i
) 4=3-3 {158 1 Sare - dark huown and dark grey
—
; —
!
—
7 {2 Same - dark
! il 20,5 ark grey
- Eottom of Boring 20.53'
3 -
L
25 |
= el b —

CSEYARIALD PEMETAATIEN INDICATED FOR EACH § INCHES OF DAIVE OF SPLIT TUBE SAMPLED.

Our tatise. anz oa s are Tars tne ax ve e of The LIIANT TG whorh (hey are sddisisad. TRe use of Sur Aame Muit racetve our Brior writien appeoval, Our
botlueg 'n'- ".9":::’, .m:. l‘e ",'. ﬂ‘:". Til8a sNd/0r Inspected, #nd are oot dscrinslly Indicstive of tha qualities of apparantly laeaticat of similar pro-

duciy,

FPARE Labed = Raiioed Wpiniit teld b9, bl WRITERE, T, HHa

B-84
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McCallum Testing Laboratories, Inc

L

- UKING NO. p) ... CHESAPEAKE, VIRGINIA 23328 OUR FILEND, __L=f0R-A-2
~9CATION Chuc kAt ek oL ...LOG OF BORINGS CLIENTS DADER :
PADJECT Russnow—-Kane _ saMPLER 5.5, CASING LENGTH _____ DiA DATESTARTED __5/13/82
SURF. ELEV. _ AATER ELEV: IMMEDIATE . AFTER HRS. DATE COMPLETED_ 3/13/92
) Lasing | Semp. 5ta, Pent, Depth '::‘e'l't;r‘ DESCAIPTI
E""" Biowt [ Mo, (N)® ® cnangs €Al on
Q
1 2-3-3-2 Med, brown fine sand w/some med, sand - moist =
2 loose - 5P
2 2-1-1-1 Same - light brown - saturated
4
3 5-7-7-8 Same - light brown w/scre clay - wet
8 ] 6.0
—_ Tan clayey fine to med., sand - wet -~ med. campact =
4 e scC
- 4-5-5~6 5
B g.0 Light grev fire s t - stiff - (7,
- — Med. brown fine to med, saxﬁw/ameclay-
5 | §-6-5-5 saturated - med. compact - SP
10~ | ’
1 14.0° _
— Dark grey fine sandy silt - saturated - soft - ML
6 |2-1-4 |15
— . :
7 2-2-4 20 Same - dark grey and olive green
20,5
Bottom of Boring 20.5°
25

*STANDARD PEME TRATION INQHCATED FOR EACH $ INCHES OF DRIVE OF SPLIT TUBE SAMPLED,

n apcoval. Our
Cus Hettasl ang reportc gre 1 » Iva use of tns cHlent (0 whom they aré addrassed. The Use of oUr Narme must recaive qus DrLOT wrille

LHiLar 40D raparty no:u: ;m:' I:lh:h.l 2::9[0 testec and/of inspected, ang irs nol necausarlly Indicative of tha qualities of spparently |amtical of simisr pros
FoEE Ladend=t RiLren muiadis FREes SN PAL., SESTEE, VA, DI

aucts,

recycled paper

B-85

ecology and emviranment

A83Q i612




McCallum Testing Laboratories, Inc
«ORING N0 3 = CHESAPEAXE, VIRGINIA 23325 UUR FILENG. _ L-608-A-2
LOCATION . Cisickatuck LOG OF NORINGS CLIENT'S ORDER
PROJECT . RUSSICw-Kane  SAMPLER 55. CASING LENGTH . DIA. DATE STARTED _2/13/82
SURF.ELEV._  __ WATEA ELEV: IMMEDIATE AFTEA____ W8S OATE COMPLETER, _3/13/82 . ‘
e Matl, &
- e".::u-_‘. :.-Nn.n- ’“:iu-m' Captn cc:::;- DESCRIPTION
o
1 3-2-2-2 Med. brown fire sand w/some med. sand - moist - locse
2 2-1-1-2 Same - light brown - wet
—
£
‘o —
. 3 5-5~5-7 Same ~ light brown - wet
; A
~ 8.5
N, . 4 3-2-2-4 Light brown fine san:iy clay w/scma med. sand -
PO & et wet - med, stiff -
- g R0
., —_ Light browm fine to med. sandy clay w/same coarse
~ 5 §=7=7-9 sard - wet ~ stiff - (L, SC
" 10
Y
™~ —
14.5 ‘ -
6 4-4-7 18 Tan fine to med. sand w/little silt - saturated - =
’ loose - &P . . _
13.0 O
Light hrown clayey fine to med. sand - saturated - o
7 5-4=-5 20 loose ~ SC
2Q.5 e
Bottom of Boring 20.5' _
x:‘j |
5
ﬂ_ﬂ e ==
*TANDARD FENETAATION INDICATED FOR EACH § INCHES OF DRIVE OF $ALIT TURE SAMPLED, . Out
B R e Lk :.:1:§r_£r,:.::. e
B-86 som i 1 oo,




McCallum Testing Laboratories, Inc

BORING NQ, 4 © CHESAPEAKE, VIRGINIA 23325 QUR FILEND. _[~f08-A-2
LOCATIOR Chuckaruck . . ......- - LOGOFBORIMGS CLIENT'S ORDER
PROJECT __Russnow—Kane  saMPLER____ S.S. L CASING LENGTH___ OIA._____DATE STARTED _5/13/E:
SURF. ELEV. _WATER ELEV: IMMEBIATE . AFTER __HRS. DATE compLETED_S/13/82
e e S ——————araa e o
. e, | Cottne | ame. | 3t vt | pyoun 3‘%}5 ‘ . DESCRIPTION
—— =r—yry TR T
0
1 2-3-4-5 1 Med. brown fine sand w/scome med, sand -~ moist -
s T looge - Sp
2 2~1~1-1 ] Same - light hrown - saturated
: 4
3 2=-2~-3-4 Sare - light brown - saturated
. 8 -1
q 2-3-5-5 1.0
s =1 Light brown fine to med. sandy clay - saturated -
med, stiff - L
5 -7=7-
5-7-7-8 9.5
10 Med. brown and light grey clayey fine to med. sand
- , w/trace of silt’ - saturated - med. compact - 5C

6 4-4-4 |15 | 15.0°
Dark grey silty fine to med. sad w/sardy silt
lenses - saturated - lcosa - M
7 5-7-7 (20 ] , Same - olive green w/trace of shell fragments
20.5

Bottom of Boring 20.5°

AR3016 |4

— = =

*STANOCARD PENETRATION INDICATED FOR EACH § INCHES OF DRIVE OF SPLIT TUBE SAMPLED.

Our tettery ang r ) ¢ ancluslve use of the clisnt to whom they & LIAT r M must recefve our prior written approval, Qur
1":.::' sng r-pon"gﬁ’ﬁ'ﬁ@@# the u:;l: uﬂfa lﬂﬂjn: Ins:nc\t”td ang :rn ;%gdf E i‘ﬁfhﬁ &'ﬂlﬂﬁd SPUBRIENYY identical or simllar pro-
Audtt, B

BATLING BEgiaqss reres ta., tad., TP T MMM
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SOIL LOGS AND MONITORING WELL
CONSTRUCTION DETATLS FOR
PEMBROKRE WELLS P-1 AND P-2 -

Source: Henningson, Durham, and Richardson 1984; NUS 1985b; Werner
1991. S '

B-89
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9 51 law teguires WOMEnG 10 Ihe Vrrgumd State Water Cantnr
EnGed 157 weller, 02 InY OUhEr 0N evemOl vl TH
Talgrmanon mquered nciudes 0 JCCurBety and COMDIgIely Lrpmarer m vire s | e e e
futhingt 1ahen at 12n 1001 1tetvaty (uUTHRIS E1EMONION 11 WCUr e} [he swyiyg ot ATy TR
PUMOMGE A0 U8 FROOTLL S e reCuved from ownert Of Bublic suDply and dusiragl e oy |
the LHate SOme Couni rEQUIE WOMiskan ol 4 waler well Comnpretion rapori
“eRort 1 Dubiic Doty wells

Yell® P}

. - -

e e g _

N

Brod viarvavn ey HOUNIwIrer BT mepliy e

PuEry weld Mo o the Siare
WOIBEMmAtuUn Tt | Tl whether INe well 11 CHIMEipian

IR ISADY o abangoned
futl 03ata Homm any wuiler DUMping 1eart, arual
Alandivier and coti e bl any gropny 963 gy Queiierty
NP0y O SHIIE ety 1O e o, e required on 50me parr af
Tre vieqinug State Haaih Department 'Lt 3 water watl compigtron

10, DRILLERS LOG luse sdcitional Shavts of necestaryl

I — -.}
LA - - .
i " . V2 DIAGAAM OF wELL

CONSTRUCTION

OEPTH liget)

TYPE OF ROCK DR SQIL

l'-mlhidlmenue’nll
Ta EMARKS

72
85
N
95
100
106

85
50
95
100
106
- 125

Biack shelis
Mostly shells and some
Black szand and shells

Fine sand

Mostly flne sand and shelis

Flne sand and shell streaks

|

-, Deiting !

From Te [colar, materiat, towuls, hardnes, lwater, cavirng cavitaeg, Tima ,
.} ] -_;bfgi_::r_-._w:‘-._:hm_ iorg } T |

0 10 |{Red=-brown clay i

10 705andy gray clay,shells shelirock » |
70 721Gray and green clay ] i

i

black sand

State Water Contral Boarg Regional Offices

Valiey Moy 0N
114 Nerth Mamn Sirest
PO Scr 248
Bivgpewater, va, 22812
1a) 823 2993

Fauihweit Beg OfF.
408 Cast My Sireet
P 0O Namads
Amngaen, v, 24210
7038293102

wWeyt Centrar Reg, O,
Eneculoen Pyry

3312 Perars Craen Rpag Suits 408
Ansnoue, 14 24819
TOs- 982~ 7432

Faogmany Rey, OfF
4010 weil Brosg Stramt
* 0 Roxébls
Rirhmaone, va. 23230
S04 237-1004

Tiawstor Moy O,

227 Permpiong Oftice Parx
Sune 110 Pemprons Ne. 2
V. Beaen, Va. 23462
$04.499 3722

MNortharn Virgsnagy Reg. OIF
3315 Cheranss Avenus

Algnandng, Va, 22312
103:755:-911)

. i ;
!
i
!
j
- - - i '.; —n
I3, welt lon tesicared? ___ Sure X 1 el nouse? . -
Dhntance 10 neacert potiutant wowvice 1. Tyoe
Dutance o cwarest property hne 1 Buding "

— — L - - - - F

14 WATER SERvVICC mipg Cheched under

minutes  Fipe 9.t ——— AP EY . Mglerial
Insraller . —
Larte

e
IS, 1 cernity that wne NI MILOn AN Jined Reren
andior sysiern has been installed ang construct
101 well contruction o ysecdied on complance

5 Hue Ind correct and that (hig well
e A ALEOIOINCE with the requirements
wath 0rop e Chunily of independent
ity occhnances and the Jaw&m ol the Commonweanth 6! Vigag
W] Y
z b 2 - T < {EEZ
Sngmluu_g_—fb/ie—é‘: — = 1Seaty Dan..v-..f/?-; kd
[Weil desblar oF authorized perrant
Lwenss Nu -
——————m m S ammm




7%.13.409

ate vWater Contrgl Board
3, Bow 1T1A3

11 North Hamilton St.
spmond, Va, 23230

unty /City .

’ -"awc'.-.'a No

P-1

Certificanion of inspecring offictail:
This well coes daes nay

SWC3 Permur
County Permit

Counry/City Stamp

virginur Plang Coordinates
N | ®Owner_City of Suffolk

meet cads/iow requirements.
5.

Daie

Address_ D 0. fiax J858

E | #Wall Dasignation or Number_ Chyckatuyck Shallow Well p-1

For Offjee Use

-anwae & Langinude Suffoik Virginia 7i635 D e
w| *none_ B0L-934-3711 Subdivision___
Topa. Map No, Section
Elgvation tr.| ®Drilling Contracter Sydnor Hydrodynamics, inc. Bloeck
Formation Address_ D 0. Rax 2718% tot__ _ )
Lithology Richmand  Virginia 23261 Classwelt | .ua
ver Basin Phone__ BOL.GL3.2728 na _- JAHA g
*rovince me ] HIE
Type Logs WELL LOCATION: _ 1,3 feewmiles__E3st  directioni of R+ 10_ (Chucatuck, Va.) ...
Sutnings and___ 60 leetiemies_ N, {direction) of__Pembroke Lane e

Aater Angiyin
Aguifer Test

(ELL DATA: New ¥ _ ¥ Arwaorked Deepened
Totat depth 1 2 5 .
Degth ta bedrock - =i o e oo o e e
Hoie 5ize [Also inciude reamed zones) )
e 12 inches from 0 o 125° .
® _  __ inchestrom — .
® e ___toches trom o ft,
Caslng size (1.0.} and material -

. § inches from 2 1o 64 n
Materiad_Srmel

1}t posubie piease inciude map thowing lacation marked)

_ Date started Qﬁ /22 Z 3 * Date compirted

09/26/83 Type g ROTaAry
Z.WATER DATA ®Waiet vemperatoee _ __ QF
®Stanic water level lunoumoed level messured) 17! 53
.- #Stabi:zed measured puMpPing watar level R .
®Statited yield 150  gom atter _ LI-B ] hcur',

~Nawral Flow. Yes No % 1Iow rate gom
Commenr on qmi-cv__ALtgch Analysis
3. WATER 2DNES: From_gh _ To_ 84 }
Fram _87 Teo 97 . From To
- . From To . From. Ta
4. USE DATA;

wt. pertoot _18.9 7__ or wail thicknest: in.

L4 6 ineh lf-om j& -3 87 it.
Materai _Stoal
Wt. per toot __ 1B Q7 _oe wall thicknats — . in,

e & inchettrom___ 97 ' 1o 102 - a4,
Material Stg:l -
wi. per foat 18,97 _or wali thickness i,

rSereen size and mash Tor each zore (where spplicablel
» £ inchrt from -1 to 8L h.
-Muh we___ 220 Type _Stainless Steel
[ nchet lrom 37 10 97 it

% Mesh size #0 Tm Staln]ess S;gg

wehes from AL] .
® Mesh uze Type T T T T
- snchestram ___ . to - 1t.
*Mesh size Type
Gravel pack
*From co to 125 f1.
®Erom 0 1.
-.Ifol.‘l! ) - . 7 T
SFrom __ 0 to S fL.Type _Cement )
S Fram 10 n., Type
E-1

recycled paper -

—ae. o+ ®toiake depth

Type of use: Drniking . Livestack Watering

terigation Food pre e . MousEhOld
e - -~ Manulacturing (Fruesalery | Cleaming
Racrearina CAesthene | Coochng of heaung
e Amiecron ___ Other _Tagt Well

*Tvoe af ixcility' Domestic . Pubhe water supply _ %

Putific institution -
Commercial . Other
5. PUMP DATA: Type o tRated H P,

*Capaeity an heag

Farm . , lndustry

-6. WELLHEAD: Type weil seat
2 .. Pressure tank gal., Loc.
o Ssmpletm M port

T

Well vent
—— -+ - Gate vaive

Prusure el valve
. Check valve (when required)

Electrical guconnect switch an power wealy
7. D!SINFECTION Veall disinfected yes _ho

Cate - Dlsmlecnnt used

Amagunt . Hours uteqt
E.ABANDONMFNT iwhere aphicable) *yer no
Canngpulied yes ___ 0o __

Plugging grout Fram o

not applicable
raterial

5

B-91
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=S S R S ) dapt b it S 2y
= : - T o v -

wEliwogs o P_Q_

___City of Suffolk, Va. NK-058%

Feet Feay T Cescripton
0 - 2 ._.brown & vellow clay, hard . . ) .
[ w16 . grey & white sand . oL
16 10 18 vellow clay
18 1o 26 __white & grey sand
26 1o 40 white & grey sand
50 to 42 . yellow clay. hard
(¥ to 52 grey sand, traces of shells i
2& “to 6s med. grey sand, more shelis than above
LT 7 . med to coarse sand, some clay, more shells than above
72 10 82 _.med to coarse sand & shelis, some Biue clay

82 to __92  _fine sand & shells. blue clay
92 . 102 fine silty sand £ some ghells , traces of biue clay

102 to __ 127 ____fine silty black pepper sand £ traces of shells

LE]

B-93
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COMMONWEALTH OF VIRGINIA

FORM G4 )

STATEWATER CONTROL BOARD

‘_'G”. au P.Q.Bax 111432, 2111 Narth Hamliton Strast
Richmond, Virginia 23220 p - 1
Phone (804) 788.1411

REGISTRATION STATEMENT

{For Use in Critical Cmnnd:.tgg%m“.«m‘\\

OWNER'SWELLNO.:___103.1.2.4 LR EN T
SWCB REGISTRATION NO.: 17 R
DATERECEIVED: ___ (341%G -
R LA - S
— % iz
SECTION T, e .SECTIO@
GENERAL:

This REGISTRATION STATEMENT, pursuant to
Section 62.1-44.99, Chapter 3.4, Title 62.1, is filed
with the State Watar Control Board as evidenca that the
pergon named hereon, as owner, does hereby claim the
right to use grouncwater as described and sworn to
{Qne Registration Statemant shall be completed and
filed for each water well owned by the person named
hereon.)

OWNER: City of Suffolk
ADDRESS: _Pgst Office Box 1858
Suffolk, VA 23434

PHONE: (804) 93§-3111, Ext. 292

SECTION 3
WELL CONSTRUCTION DATA:
1. Totsldepthofwater well __ 125 feet (1if

drawing of wsll to be or as constructed and in-
stalied Is avallable, furnish such drawing herewith
and omit data requested in this section).

2, Water well contractor who constructed or is
constructing the above wall:

NAME: Layne Atlantic Company

ADDRESS: 33727 Cromwell
Norfolk, ¥A 23509

3. DATECOMPLETED: 384
. or day/ma./yr.
DATE OF EXPECTED COMPLETION:

day/mao. /yr

4. HOLESIZE: ‘CASING SIZE

d2infrom_0 to125ft. 6 Infrom_i2topd fi
_nfrom__ta__ft. 6 infrom B41o37 fr
- _infrom__1to__ fr. _& in.from 9710l02f
. Infrom__ 1o fr. _ infrom___to___ ftr.

WATER ZONES: SCREENS:

from 10 ft. g _in.from_4tcf4 ft.

from 0 fr. 5 infrom 871097 f, .

from to fr. __ infrom__to__ ft
B-94

muuunwﬂﬁé
The following- n will be used as a quide for

determining owner's rights to apply grouncdwater to 3
beneficial use under Section 62,1-44.93

Instructions:

1. State maximum pumpage figure for the above
well. Maximum pumpage means the maximum
pumpage on any given day within two (2} years
prior to the date of declaration of the critical
groundwater area,

Maximum pumpage from this single wall »

185,700 gallons per day on _1Z/7/85 date,
day/mao./yr,

2. State maximum pumpage figure for entire well
system®™
Maximum pumpage from wall system =
462 100  gqallonsperdayon_17/7/85 date.
day/mo./yr.

*Nota:

A REGISTRATION STATEMENT must be filed for
each weil within a well system Instruction No. 1 will
indicate pumpage for one well. Instruction No. 2 will
indicate total system pumpage for all wells and will
remain the same and be repeated on each
REGISTRATION STATEMENT.

Water well lacated in __ Syffolk city/ a0y
in__Sputheastern critical groundwater
area, approximately  1.78 : #bY/miles

E {direction) of Rt 10 and &N feethtWiis
(direction) of Pembroke

Was well in operation priar to dectaration of critical
groundwater area? Yes o@lcimle)

Was well under construction at the timg of declaration
of critical groundwater area? Yes o @ ircle}

AR301621




LOG OF WELL For

f—

PRI R N A N B R Lo ) F U R I

 NORFOLK, VA.

Zity.of Suffolk.. . ____.

A —— R

“va

Located at_Pembroke Road .l.lo..’é-;n ...... c i_‘.':“:ka"u":k . County, State_ .. Yirglnia ..::-
Date Drilling SGvid. . 3/2 /8. oo .19..—Date Started .. 12/28/83 _____ o 19
| Finished Driling . 3984 .. .coo ..o 19__ . Finlshed _____ 4723784 ________ (DS, |: R -
FORMATHONS AND DEPTH OF WELL DIMENSIONS OF CASING AND SCREEN
TATAL DEPTH TOTAL LENGTH OF| SPECIFY RIZE OF
o e FORMATION FOUKD AT EACTC BTRATUM N rons | Chon aEt. | ScREIN  lscREEN TaLsE
HTRATA ’ and CASINGS | OR GASING | CASING ] CASING | SCREEN
! FT. |IN.] FT. N FT. IN.| FT.) IN. IN.
i
8 brown § yellow clay, hard 75 75 Fasing 6
m 16 grey & white sand 30 30 Ecreen 6 L0112
: 18 yellow clay 8o 5 casing 6
50 2 white & grey sand
42 2 yellow clay, hard
52 10 grey sand, traces of shells
62 10 med. grey sand, some blue clay,
more shells than above
72 10 med. to coarse sand, some clay,
more shelis than above
82 19 med to coarse sand & shells, some
blue clay
92 10 fine sand { shells, blue clay :
162 10 fine silty sand £ soma shells,
traces of blue clay B
127 25 fina silty black pepper sand § i
traces of shells ' %
L ™
N
e 37—
WELL DATA:
Ho' Preliminary Test
Dute Tested 19  Statie Level
Production GPM Pumping Level
Permanent Test
Date Tesled 19 Static Level
Produetion GEM Active St. Level
Drawdown Pumping Level
Remarks:
] ‘
H
r" PUMP DATA:
Shop No. Type Lubr,
Type Head Size Suction
Depth Setling {BP 1o MB)
Size Column Length Buction
Type Bowl Length Air Line
I No. Stages Discharge-
Cap'y and Head Pressure
MOTOR DATA:
Horsepower Voltage .
RPM Phase '
Type Cycles
B-95 Make Frameu -
T TECYCIE PdpeT §
34




APPENDIX C

CONTACT REPORTS
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RUSSNOW FANE ASSOCIATES, INC.
' LETTER

recycled paper oo o ARSB»;:‘ B{?ls-nrum-m




Geological, Soils and Environmental Consultants

April 22, 1991
Ref: #3357

Mr. Andrew Palestini
Us EPa

841 Chestnut Building
Philadelphia, PA 19107

RE: Saunders Supply Co.

Dear Mr. Palestini: )

Enclosed is the old test boring information vou reguested.
Please be advised that this data has been previously forwarded %o
EPA and the RI/FS contractor. Based on the logs for Holes 1-5 {4-
5 on the ERelly Property), a good clay lens was not encountered at
#1, in the burn pit area. Also, please be advised that well points
were in place near the property line at the time these borings were
made.

The second set of handwritten logs is for the existing NPDES
monitor wells. The logs describe depth drilied and depth
constructed. The SWCB remembered these resulting in some
confusion. The 19%1 number should be correct. : -

Should you have any gquestions, please give me a call.

Very truly yours,
RUSSNOW-KANE & ASSOCIATES

45T
Arthur L. Russnow, CPG
Vice President

ALR/jad

Enclosures

cc: David Ledbetter, Esg. w/encl. ’ -
Sam Howell, w/0o encl.

c-4 :
11524 Jefferson Avenue, Newport Newsh‘ﬁrgiﬂfa F@?l 6804-595-556 1

AR301626
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Location

gfw»—eaf-\— S.upth Structure

. BORING LOG

Geologist f; 0 . TLD

Contrlctor fum ,Zwbrﬂfsas ,IuEngineer

Comm. No. 7177
Sheet .l of. )
Boring No. ow-}
Date u/z,f e

B R e B 2 i

recycled paper

191 V& PBRS No. Gwo - |

Beurn Gred. Pool.
5.3’ A:tc?"l—-ﬁ’("\.l

WELL DATA

Total Depth: 5,34/
Casing LD, Type: 7 "TL".J..‘
Range Blotted: 2,37 "¢, <74
Ruinc Sand Packed:

Seal Type: 1 be Su,f-c!*
Range Sealed;

cailng Stick=-up: 3,2..7 ‘
Elevation (T.0.C): = '’

GROUND WATER

. [}
Dspth {(G.8.: ./ | .
Etevation: ‘ B .
Date: 3 lfk Time: //:00 44

Depth (3.8.):
- | Elevsation:

Pate: Time:

Depth {(G.8.):
Elevation:

Date: ' Time:

OTHER COMMENTS

Mol had- Maﬁﬁ

AR301 6‘27 and environment




BORING LOG

Comm. No, 3357 - !

Structure Sheet / of. / -
- Geologist T2 o Boring No. s,
Engineer Date 2l

’ — BLOWS PER ms‘r “ Los B
[ENGH Saueck | ONSAMSCER | neyiews os OO vous O REMARKS .)
LEV. | FAOM =TD " et |- A :
ﬁ,#'% o -0.5 ','73;""0'[ o
' ¥ - WELL DATA
-2 jir/2Vzae, los-20 (mw»\al? =
L4 - - Ot Q " z: PP ,.6 M ,
a2 - V2SN Soret : . ’ | Total Depth; /5
Casing 1.D., Type: :{" 2 The
- ry ‘WL /; /' L
Z-G T ‘ .- [Range Slotted: 5 -/5~ :"Dlﬁ"’ﬂ.
e g lwol/ {:"Jl] 5659._3.3- : i . ’ ' LIJLEtnu. Band Packed: ¢/-5” ‘
2 % seni Type: Actiend) Comect
— g~ip’ 2/t XA F-a5 " < ~ Range “.'"d: o=’
L g ;o# y R A " LLLG 6[ Casing Stickeup:
- - ' a.,-—...f : g " |Ewevation (T.0.c3 :
. /20 -205% Zlef 177 | w3l . A‘_[;%’ ;LB, GROUND WATER
- y = 2,25 (e -
24825 Sl jis «‘!\.«.ML ,,,_@% M__BQ Oepth (G.8.) ¢
- et % - * | Elwvation:
Dln:a’/év#é Timer oo

Ve Swel M—A..umLa-t,vw_.se
/45 VAPBES Mo 0w -3

Doron Grwe, Y-&(‘c(
Reyte 1o

MNear

Depth (G.8.) ¢/ =2 ’ﬁbc_“ .

evation: ) ) |
i'lll: %é;érimn : .

Depth (Q.8.):
Elevation:

Date: +Time:

OTHER COMMENTS
Fa ff-_”.—.f f&-f.agpw

3"74‘7'




BORING LOG Comm, No, 3357
Structure Sheet ./ of, | =
Goologistg’_‘f_-‘}bm/a;r EBoring No, <
Engineor ~J Date /- ,7/57.

7

REMARKS

o—-J.D 7S, 5azf

7.0- /5' MELM w

?f‘”“a"’““‘

{{ ‘20 W
D~ ! _:2'/1/ !"/ M‘L,.a
| o < (o 3
e AR :-57//
- - 107 5://'
— e S‘S"-/oo B, ?';—
NG ”“‘iﬁr
Vg -Jss 3 Te e | io-sq.5
145 ~ }W%
j9-aDb5 8 2 V3 1Y 119957 oom—_ -
. 1957205 %wg,,_ﬂaoa_é,
2T e L E a5 1240-245 " s ,

245 2576

E:g%flfmm

Vs Sael Mo ronhtres
e, VAPARI 2 OW o

Up Gred , \]’Aw"\

recycled paper

c-7

{

WELL DATA

)

T2
CIllnﬂ LD, Type: 1’% b2
Range Slotted: 7:19%.015
Range Band Packed: G-/
Seal Typa: Fortlenk Com
Hun&o‘ Saaled: 5.4 !
Cusing Btlck-up; O-¢< ~
Elevation (T.0.C.) :

Total Depth:

GROUND WATER

Depth (@.8.): S.706 7
Elevation

Date: ‘i’/ﬁzﬁ Time: ;,r,-;_‘
Depth(G.8): 550
Elevation:
mu:gﬁj‘%ﬁﬂmo:

Depth (G.B.):

Elevation:

Date: Tima:z

OTHER COMMENTS

aR 3@ ; 6 2 9 eculogy und environment



BORING . LOG . .Comm, No, 3257 .~ -
Structure ' Sheet /.

Geologist ii_.g%_@g}_
Engineer )

= - > — ) ) i : WELL DATA
Yot o 3320 WM i
?’:‘“ & —~¢ _ ; ‘ Total Depth: & o ’
_ X Zi ) . Casing L.D., Typs: 2“91/(-:’”"‘
DT 2‘/4' i/s’; < ge—— Range Blotted: y./¢ -0/5 5 o
- ’ Range 8and Packed: 14-7¢
Lo ) : A Comanit
M— Seal Type: At f h‘"’;r
Range Sagled: - - s -
T T

Casing Stick-up: /. g> g
Elavation {T.0.C.) :

ag—ine’ L . - T

GROUND WATER

143 =73, : Ho-150" '@'“"2 Mggﬁm 7 3 Depth (3.8): C.¥F ’
. 15.0-155" M ‘ M N aﬁ . | Elevation;
! “""‘Q A’"‘%’ cﬁ-a/ ’ ’ Date: # Times /71D ¢

Dapth (@.8.): .6,3'.? ’ .

Elevation: .

Date: (/25 Time:

Depth (G.8.3:

Elevation!
Va Swicl Ja-po n-‘s-m-(.qﬂ Date: Time:
lfg VaThiag Ny oud -2
Dovan Grad. Plant . OTHER COMMENTS

Locnted ebcon. plant od pomdd

AR301630
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CONTACT REPORTS: :
DRINEKING WATER WELL INFORMATTON

C-15
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CONTACT REPORT
Meeting [ ] Telephone -[] Other [ ]
AGENCY: Suffolk Department of Bealth

ADDRESS:
PHONE NO.: 804-925-2300

PERSON

CONTACTED: Calvin Jones
TO: Fred McKosky
FROM: Jone Vatsoﬂfgg
DATE: April S, 1991

SUBJECT: Residential Wells near Saunders
cC: Mary McHugh, ZD3081

The City of Suffolk is an independent city; there is no county
jurisdiction. Most of that area is on city water supply. Wells have
only been required to be permitted as of 9/50. However, he will check
his records to identify any residential wells closer to SSC site than
the 1.2 mi. identified in the HRS score. He will prepare a letter
responding to our request for information by the first part of next
weel. ) :

0io/ZD3981
[ENV]D1446



CONTACT REPORT

Meeting [ | Telephone [X] Other | ]

AGENCY: Suffolk Department of Health
. Environmental Health Section

ADDRESS:

PHONE NG.: 804-925-2300

PERSON ) el L . - o .
CONTACTED: Calvin Jones, Sanitarian Supervisor
TO: Fred McKosky
g )]
FROM: Jone Watson
on ‘ws
DATE: April 11, 1991

SUBJECT: Residential Wells near Saunders

CC: Mary McHugh, ZD3081

C. Jones has not completed theé search of residential wells. He plans to
complete it today or tomorrow.

So far, he has found tvo wells closer than 1.2 miles from the site:

1) 184 Brown Lane, 566 ft deep, 10/89, @3,000 ft away.
2} 200 Brown Lane, 490 £t deep, 1/85, 84,000 ft away.

He needs more information on the treatment well to determine if a permit
is needed. They exempt monitoring wells, and could possibly exempt
treatment wells. - '

[C. Jones called back on Friday. An additional well closer to the site .
than 1.2 is located at 5316 Godwvin Blvd. It is a shallow well (30-40 ft
deep), located approximately 7,000 ft from the site. It was constructed
in 1983.]

His reviev is based on records from 1982 to present. In 1982, if new
home construction included both a septic tank and well, a permit was

required. As of September 1990, all new wells and replaced existing

wells have to be permitted.

0i0/2D3081 - I
[ENV ] 51488 o
C-17
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G. ROBERT HOUSE WATER TREATMENT FACILITY
RO. Box 2368 SUFFOLK, VIRGINIA 23432 PHONE (804) 255-28)

PUBLIC  UTILITIES
WATER PFRODUCTION DIVISION

Ms. Marv L. McHugh

Project Hydrogeologist

Ecology and Environment, Incorporated
368 Pleasantview Drive

Lancaster, New York 14086

Re: City of Suffolk, Virginia: Pembroke Production Wells
April 19, 1991
Dear Ms. McHucgh:

The copies vou sent me of well logs, well completiofi recdrds and
sketches for Pembroke Well P-1 and observation wells 0-1 and 0-2
appears, according to my records, to be correct. This is also the
case with the well log for Pembroke Well P-2. I am enclosing an
additional well log and registration statement. for Pembroke Well
P-2 which should supply the additional information vou requested.

In regards to testing of P-1 and P-2, there has never to my
knowledge been any testing done on these wells for '
pentachlorophenol or any other compounds as they are used so =
infreqguently. The lake into which these wells feed is tested
weekly, however pentachlorophenol is not one of the parameters.

The City of Suffolk has three major sources for raw water. Crump's
Mill Pond surface water is treated by conventional methods
(coagulation, flocculation, sedimentation and filtration) at the
G. Robert House Water Treatment Facility. Lone Star Lakes is our
second surface water source which is also treated by conventional
methods at the same treatment plant. We primarily use Crump's Mill
Pond as our surface source during the summer while during the
winter months we operate from Lone Star Lakes. During the time
period we are on Lone Star we simultaneously pump Crump's Mill Pond
directly into Lone Star in order to increase Lone Star's overall
storage capacity. We obtain approximately 50% of our finished
water regquirements from these two sources.

Our third source of raw water is a 915 foot deep well which is

treated by electrodialysis reversal (EDR) desalination technology.
The EDR units are also located at the same water treatment

€-18
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facility as the conventional plant. This system accounts for the
other 50% of our finished water demand.

I hopé this information will help you with your report. If you
need any additional information or if I can answer any guestions
vou might have please feel free to contact me at your convenience.

I'm looking forward to meeting you and showing you our facilities
if by chance your work should bring you back to this area.

Sincerely,

Thomas E. Werner

Water Production
Manager

C-19
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TaRM akd

COMMONWEALTH OF VIRGINIA
STATEWATER CONTROL BOARD

P.O.Box 113143, 2111 North Hamilton Street
i mmchmond,v;rgr::iaz;;aom e
Phona (804) 788-1411
REGISTRATION STATEMENT
{For Use in Critival Ground wgter {7 0msh.
L R
OWNER'SWELLNO.:____ 103.1.2.4 ff’_, -
SWCB REGISTRATION NO,: 5272
DATE RECEIVED: TR b . BE L
w 5 e
SECTION 1. SECTION2Z 2
GENERAL: GROUNDWATES
This REGISTRATION STATEMENT, pursuant to The" following- &

Ssction 62.1-44.89, Chaptar 3.4, Title 62.1, is filed
with the State Watar Control Board as evidence that the
person namad herson, as owner, doeas hereby ciaim the
right to use groundwater as described and sworn to
(One Registration Statement shall be completed and
filed for each water weil owned by the person named
hereon.)

OWNER: City of Suffolk

ADDRESS: Post Office Box 1858
suffolk, YA 23434

PHONE:  (804) 934-3111, Ext. 292

SECTION 3
WELL CONSTRUCTION DATA:

1. Totaldepth of water well 125 feet (If
drawing of well to be or as constructed and in-
stalled is avallable, furnish such drawing herewith
and omit data requested in this section).

2. Water well contractor who constructed or is
constructing the above well:
NAME: _Layne Atlantic Company

ADDRESS:_ 3322 Cromwell
Norfolk, VA 23509

3. DATECOMPLETED: 3/84
~ or day/mo./yr.
DATE OF EXPECTED COMPLETION:

4. HOLESIZE: CASING SIZE

_1zinfrom_{) to]25ft. & in.from_12toh4 ft
_infrom__to_ ft 6 infrom_841087 ft.

— ——

Infrom__to  fr. _& infrom_9710l02ft

— b

infrom__ to fr, in.from 10 ft.

" re—

WATER ZONES:
from 10 ft.

SCREENS:

from to ft. 6 infrom 871097 ft.

from_J __ to ft. __ infrom__ _to__ ft

& _in.from_f4to84 ft.

determining owner’s rights to apply groundwater to a
beneficial use under Section 62.1-44.93

Instructions:

1. State maximum pumpage figure for the above
well, Maximum pumpage means the maximum
pumpage on any given day within two {2) years
prior to the date of declaration of the critical
groundwater area.

Maximum pumpage from this single well =

185,700 gallons per day on _17/7/85  date.
day/mo./yr.

2. State maximum pumpage figure for entire weil
system*
Maximum pumpage from well system =

462,100  gallons perday on_17/7/85 date.
day/mo./yr,

*Note:

A REGISTRATION STATEMENT must ba filed for
each well within a well system,instruction No. 1 will
indicate pumpage for one well. Instruction No. 2 will
indicate total system pumpage for all wells and will
remain the same and be repeated on each
REGISTRATION STATEMENT.

Water well located in___Syffolk city/Sly
in __Southeastern critical groundwater
area, approximately _1.28 $aex/miles

F (direction)  of Rt 10 and £0  feetiKNis
N {direction) _ of ___ Pembroke

Was well in operation prigr to declaration of critical
groundwater area? Yesof NoJ(circle)

Was well under construction at the time of declaration
of critical groundwater area? Yes o @ ircle}




A L. T U NORFOLK, VAL
LOG OF WELL For.._ City.of Suffolk . S
Located at Pembroke Road 15,2,y Chuckatuck
Date Drilling Tlarted o 1/23/80 . .19 ___ Date Started _.....] 1228153
! Finished Drilling.-3/9/84 . s 19, .. Finished o #/23/84

recycled paner

- ARSTEGST

FORMATIONS AND DEPTU OF WELL -BIMENSIONS OF CASING AND SCREEN
| T, (S| e [t ey
o 2 i [=7--- R B ' -
. FT. N FT. | IN PT. |IN FT. [ IN. IN.
; 8 brown & yellow clay, hard 75 75 Fasing
m 16 gray & white sand 30 30 kcreen 6 .012
J 18 2 yellow ciay 80 5 kasing 6
L L] 2 white & grey sand ,
42 2 yellow clay, hard ‘ ..
52 10 grey sand, traces of shells N —
62 10 mad. grey sand, some biue clay,
more shells than above
72 1 med, to coarse sand, some clay,
more shells than acove . 3
82 [} med to coarse sand & shelis, some i
biue clay .
92 10 fina sand & shells, blue clay ; L .
102 10 fine silty sand & some shells, : - ’ .
traces of blue clay . --—f
127 5 fine silty black pepper sand & i
traces of shelis l
‘ :
— 6‘——.4 i
;
75’ X
WELL DATA:
He' Preliminary Test
| Date Tested 19 Static Level .
Production GPM Pumping Level
Permanent Test
g0’ Date Tested 12 Static Level
Productijon GPM Active 5t. Level
o | Drawdown Pumping Level
' VT Remarks:
als _nL
4
(\ ’ ' PUMP DATA:
’ Shop No. Type Lubr.
Type Hesd Size Suction
Depth Setting (BP to MB)
Bize Columm Length Suction
Type Bowl Length Air Line
; ' No. Stages Discharge-
Cap'y and Head Pressure .
MOTOR DATA:
Horsepower Voltage A
RPM Phase '
Type Cycles
. Make Frame No.
c-21



CONTACT REPORT

Telephone (X) Meeting ( ) Other ()

AGENCY: City of Suffolk, Department of Public Utilities
ADDRESS: G. Robert House Treatment Plant

PHONE NO.: {804) 255-2247

PERSON

CONTACTED: Tom Werner, Water Production Manager
TQ: Fred McKosky

FROM: M. McHugh

DATE: February 6, 1991

SUBJECT: Vater Supply System

CC: CTF ZD3081

Spoke with Tom Werner requesting information about the Pembroke wells
located approximately 1/4 mile south of the site. Tom said the wells
were part of the City of Suffolk reserve system and were operated only
when supplemental water was needed. During the past year (1990) only of
these wells (Pembroke 1) was only operated during a limited period as
summarized below. Tom felt that the 1990 usage was consistent with
previous usage in other years. Generally the well(s) is run
continuously for a day or two each month and the water allowed to run
along an open unlined canal to Lone Star Lake. Tom said this in effect
provides the farmers in the area with irrigation water, although that is
not the intent. During 1990 the greatest water volume discharged from
Pembroke well 1 in a single month was pumped in a single day (July
210,000 gallons). Volumes given below are in gallons at the well head. .

Tom did not have depth data on the wells but knows they are relatively
shallow. The wells are not sampled by the City of Suffolk; however, the
water at the intake at Lone Star Lake is sampled. The contribution of
the water from the Pembroke wells to the water at the intake at Lone
Star Lake is likely to be minor compared to the water derived from the
lake itself.

In an earlier conversation with Shahram Mohsenin (B04-363:3876)

of the Virginia Department of Health (January 31, 1991), stated that the
Virginia Department of Health does not sample the water from the
Pembroke wells.

C-22
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Water in Gallons Pumped

Month from Pembroke
January 0
February 0
March 0
april ce R . .0
May 150,000
June . _ o ~ 20,000
July ' ‘ © 0 210,000
August 120,000
September 40,000
October 100,000
November T - o= - 0
December 0

MM/mm/wf
CR/ZD3081 ..
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CC. M. Met{ugh

CONTACT REFPORT

¥
Meeting [ ]  Telephone [X] Other [ ] .

AGENCY: City of Suffolk, Department of Public Utilities
ADDRESS: G. Robert House Treatment Plant

PHONE NO.: (804) 255-2247

PERSON ,

CONTACTED: Tom Werner, VWater Production Manager B
TO: Fred McRosky ‘ o 4

FROM: Matthevw Durnin

DATE: ‘ February 1, 1991 -

SUBJECT: Water Supply System

CC: CTF ZD-3081
Contect was made with the City of Suffolk, Department of Public Works in
order to talk with Ms. Eva Tillete the water treatment specialist.

Unfortunately, Ms. Tillete no longer works there. However, I was able
to speak with a Mr. Tom Werner in regards to the information we need.

After I introduced myself and told Mr. Verner vwhat we needed he informed
me that Wesley Lane Well had been shut down 10 months ago, and Crumps
Mill Well had been shut down 6 months ago. Since the previous contact
was made leaks were discovered in both wells, and they were subsequently
shut down. Since thei well shut downs everyone previously serviced by
these wells has been switched over to city water. City water comes from
the Lone Sta@% Lakes. Sometimes water from Crump Mill Pond is used
after it is treated with electrodiglisis reversal.

I explained to Mr. Werner why we need the original information and he
was very helpful. He said he would send his yearly Water Quality Report
for 1590 which gives the most recent information on water usage. This
report will incorporate the same information we obtained from Ms.
Tillete on usage and water quality in the area. Mr. Werner also said he
would send a map highlighting the areas serviced by the public water
system both prior to and after the wells were shut down.

If the need still exists, although it seems irrelevant now, Mr. Werner

said to send the lists of people serviced by the wells which was

supplied by Ms. Tillete and he would verify that this information was .
correct for the time in question. .

Mr. Werner said that Linda Shaw (Quality Control Coordimator) would be
handling most of this work request for us. I asked Mr. Werner if he
could get this information to us as soon as possible. He said it
probably would be sometime next week before we get it.
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G. ROBERT HOUSE WATER TREATMENT FACILITY

PO. Box 2368 SUFFOLK, VIRGINIA 23432 PHONE (804) 255-2247

PUBLIC UTILITIES - - B - el L . l

WATER PRODUCTICN DIVISION \2(/0?‘{ lo‘( J}y
* 0(:5"“ :

February 5, 1991

Mr. Matthew Durnin

Ecology and Environment, Inc.
368 Pleasantview Drive
Lancaster, Néew York 14086

Dear Mr. Durnin:

. Enclosed you will find_.the information you requested on the Weslevy
Lane Well and the Crumps Mill well.

The information you have on the service connections is correct,
1 with no additional connections. = '

If you require any other information please feel free to contact
me at the address or phone number listed on the letterhead.

o S

%0
3r€ Lynda F. Shaw

{
/Vﬂmww Hb , Quality Control
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VTIPS 0T QTATE WATER CONTROL BOARD ..
MNNUAL REFORT of WATER WITHDRAWALS

L
RS
a.,‘

Eaa a2 2ol L e 2 LT e s ey

RAW WATER WITHDRAWALS

For the period: Jdanuary 1. 1990 to December 3%, 1990;
DWNER: SUFFOLK, CITY OF  ~ - -
QYSTEM: SUFFULK : o

ok

A A

in Millinn Bal;n@t {
g

—t

t Rt T
SOURCE: CEDAR POINT WELL #1 Januarys Jﬁ$
February:s 0. o
VWUDS I.D.: 0428-WL-3465400076291%01 .- . - Matcha 0.0~
WELL I.D.: 161-112 April: ___0-0’-'“«—-’
PERMIT #: 003800-100 ABENCY: VDH Mayt _0.0%
INTAKE LOCATION: CITY OF SUFFOLEK Junes [0 )%
LATITUDE: 345300 LONGITUDE: O74D2%15 Julwv: Q.0 :
MEASURING METHOD: ) _ Augusts 0.0 .
Metering {Source) X (Customer) September: Q.0 &
Pump Curves and Tine_ ... | -_.2 ... - . Octobers Q.0
Cther {(Degcribe)___ e = e Nevember s 2.0
MAXIMUM DAY: 0.00 Mg MDNTH nnturaed.jSﬂ__ _ Decembers __0,0________
COMMENTS: _ et T -y R L WL =
SQURCE: CRUMPS MIbi, WELL #31~CHUCKETUCH Jdanuary!? 0.51
February: 1.80
VWUDE X.D.: 0428-WL~345147076345801 March: QZ"‘ —
WELL I.D.: 161-175 April: .g e
PERMIT #: QQIBOOIZ0 ABENCY: VDH Mawv: 1. 0__________
INTAKE LOCATION: CITY OF SUFFOLE June: 2 00 —
LATITUDE: 365147 LONGITUDE: 0744359 Julys Q.48
MEASURING METHOD: Auousts: 0.05.
‘Metering (Source)’ X tCustomer)_ . .. ... September:s __0,0 -
“Z . Pump Curves and Time__ o e = - -Octobers 200
Other (Describe) , - .November: Q.0< -
MAXIMUM DAY:_0.l4MG MONTH pocurred: qggg“_ December: g.0~ _
COMMENTS: __Well no longer .in use however still operational
SOURCE: KINGS POINT WELL #1 January: _. 0.19
T __February: U,10
VWUDS XI.D.: O42B-WL-JH46S0076371601 Marchs Glg%“‘
WELL I.D.: 1&61- Aprils: LI ¥ S
PERMIT #: OOSB00375 AGENCY: VDH May: 0, 5§“““
INTAKE LOCATION: CITY OF SUFFOLH Junes o S EY
LATITUDE: 364450 LOMBITUDE: 0743714 Julys: PR P S
MEASURING METHOD: - August: ; _ 0.11-%
Metering (Source)_X {Customer)___. . .September: _ 0.08
- Pump Curves and Time__ = _. i e Ot obers 0.12 -
Other (Describe) e November: 0.10
MAXIMUM DAY: 0,019 ME  MONTH occurced: January Decembers 0.1?;‘ |

ZOMMENTS:

“age 4




VIRSINIA STATE WATER CONTROL EDARD 1“?.
ANNUAL REPORT of WATER WITHDRAWALS i
For the period: January i. 1‘?‘?0 to December 31,_

owNER-" SUFFOLK, CITY OF
N BYSTEM= SUFFOLK

_********* NITHbPANALS_:

‘YWUDS 1. n..

0429 WL ¢é¢935u7é3800ﬁ1
W WELL I1.D.x 161-176 . -
- PERMIT #: 00380012 gsEch: VDH
INTEKE LODATION: CITY OF SUFFOLEK
-+ LATITUDE: 365148 LOMNGITUDE: 0743458
NEASURING METHOD:
Metering (Sowce)_ X (Cumtomer)_

- --mg,Pump Curves and sze
ﬁwﬂtbar (Describe) . b .
FMIAXIrUM DAY: 0.004MB  MONTH occurred: January -December

et e e e e e e B

o,
T,
n,

R S s ae e
CUMMENTS- Well no longer in use however still qggxg&ignﬂl,"“*“5§1H’“”~»

sauace: CITY FARM WELL W2 T Jandaryy T

e e ) i L. o LTFebruarys’
UNUDS J D.. 0&?”-“L*&b4dan/6Qqﬂlul G emii o emeMarche
-waLL d.D.: 161-330 R “Aprils

BZPERMIT #:003800805 AGENCY: VDH . Mavs .5
3NTAKE,L00ATIUN. CITY OF SUFFOLE 7 “June:
. LATITUDE: 364503 LONMGITUDE: 783505 . . Julys
MEASURINB METHOD: o . Augusts,
“¥Mofaring (Source) .S (Custnmer) T £

HRNBE Pump Curves and Time_ : T Gctnberlh%h__'“

SFePther (Describe) i Novembera:
MAXIMUM pAav: 0.261 pM5  MONTH occurred: May  Decembers”

CDMHENTS.

i G

SGU'QE‘ PLANT WELL #1 (FLOURIDE)

T January: A Sk Tkt
A TS ST I T Februaryd L 20, die e Ma
VWUDS ‘1.D.3 0672—NL“3551519763433G1W,, . ...Mareht _27ﬂ1*‘**--*”%ﬂﬁiﬁé
¥ WELL I.D.:1 1631-380 S T Aprily e DR T e T MELT
* PERMIT #: 003800805 AGENCY: VDH Mavs r_u““?zﬁ 7“~vv ST '
;NTAKE'LBCATIDN: CITY OF SUFFOLE T June: '
.. LATITUDE: 365151 LONGITUDE: 0763433 July:

MEASURING METHOD:

gnMatering {Source) _ X B ‘fCusﬁbmeff___u ]
3 .Pump Curves and Time T Dctobers

ﬁynther (Describe)

‘ggax;nun DAY: 0 97

_ November

TR
CGNMENTS.
MRS I
Page @
v e ‘E_&E,"‘M‘ '-.‘.“‘.';.—"."-'ﬂ':‘:'i-.
L e - - - Fha U G drt A AN b AN _2ne d n an 2 Fay
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CITY OF SUFFOLK

= }
P. O. BOX 1858, SUFFOLK. VIRGINIA 23434, PHONE (804) 534-3111 .
DEPARTMENT OF
PUBLIC UTILITIES
HMEMORANDUM . . -
DATE: September 12, 1988
TO: Assistant Director of Public Utilities
FROM: Line Maintenance Manager
RE: Wesley Lane Well

Please find listed below addresses of service connections for
the Wesley Lane Well Systen.

108 Kings Highway - Village Drug
112 Kings Highway )
114 Xings Highway .
118 Rings Highway - Xitty's Salon

120 Xings Highway
6029 Meadowlot Lane
Meadowlot Lane = Brock
6045 Meadowlot Lane
60681 Meadowlot Lane
6073 Meadowlot Lane
6040 Meadowlot Lane
6036 Meadowlot Lane
6024 Meadlowlot Lane
125 Evergreen Lane
121 Evergreen lLane
132 Xings Highway
140 Xings Highway
152 Xings Highway
160 Xings Highway
168 Kings Highway
170 Kings Highway
172 Kings Highway
176 Kings Highway
200 Kings Highway
202 Kings Highway
Wesley Chapel Church
248 Kings Highway
260 Kings Highway




264 Kings
217 Xings
211 Kings
201 Kings
181 Kings
161 Kings
153 Klngs

141 Kings

133 Kings
117 Kings
109 Kings

€061 Wesley Lane

Highway -
Highway |
Highway
Highway
Highway
Highway
Highway
Highway
Highway
nghway

Highway (Post Offlce)
5920 Chuckatuck lane
5904 Chuckatuck Lane
59802 Chuckatuck Lane
5800 Chuckatuck Lane
5601 Chuckatuck Lane
5903 Chuckatuck Lane
5821 Chuckatuck Larie
5829 Chuckatuck lane

6053 Wesley lLane

200 Mulberry Lane
204 Mulberry Lane
208 Mulberry Lane
216 Mulberry Lane

177 Shell
149 Shell
145 Shell
143 Shell
141 Shell

137 Shell

Road
Road
Road
Road
Road
Road

recycled paper -
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CITY OF SUFFOLK

}
P O. BOX 1858, SUFFOLK, VIRGINIA 23434. PHONE (804) 534.3111 .
DEMARTMENT DOF
*URLIC UTILITIES
MEMORANDUM
DATE: September 12, 1988
TO: Assistant Director of Public Utilities
FROM: Line Maintenance Manager

RE: Crumps Mill Well

Please find listed below addresses of service connections for
the Crumps Mill Well System.

5881 Godwin Bounlevard - Saunders Supply

5900 Godwin Boulevard

5912 Godwin Boulevard ‘
5916 Godwin Boulevard

5320 Godwin Boulevard

5928 Godwin Boulevard

5936 Godwin Boulevard

5940 Godwin Boulevard

5956 Godwin Boulevard

5968 Godwin Boulevard

5969 Godwin Boulevard - Saunders Supply
5933 Godwin Boulevard - Holiday Food
112 Crumpler Lane ’

116 Crumpler Lane

120 Crumpler Lane

124 Crumpler Lane

126 Crumpler Lane

128 Crumpler Lane

132 Crumpler Lane

Godwin Boulevard = Volunteer Fire Department
5980 Godwin Boulevard

Godwin Boulevard: - Service $35826

5989 Godwin Boulevard

6020 Godwin Boulevard -~ 7-11

6021 Godwin Boulevard

6036 Godwin Boulevard

Creekmore Godwin




; 6072 Godwin
. 6073 Godwin

6075 Godwin
6205 Godwin
6221 Godwin
6229 Godwin
6237 Godwin
6245 Godwin
6253 Godwin
6257 Godwin
6259 Godwin
6273 Godwin
6285 Godwin
6301 Godwin
6303 Godwin

Boulevard - ”Viiiégémﬁiil

Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard
Boulevard

G. L. Gwaltney, Jr.
Godwin Boulevard -

recycled paper

- Parks and Recreation

- Service #35849

Service #35847
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' CONTACT REPORT
Telephone (X) Heeting { ) Other ( )
AGENCY: Virginia State Water Control Board, Office of Water
Resources Management
PHONE NO.: B804-367-0056

PERSON ,
CONTACTED: Terry Wagner, Geologist C, Head of Resource Characteri-

zation Branch of Groundwater Program

TO: F. McKosky

FROM: J. Watson-%j

DATE: February 28, 1990 : -
SUBJECT: Groundwater Wells in Suffolk, Virginia
cC: G. Strobel, 2ZD-3081 -

The State Water Control Board (SWCE) has an automated data base of
approximately 2-5% of individual private wells. A state regulation
promulgated sometime prior to 1973 required individuals to report well
constryction data to the SUCB, but it has never been enforced. In 1983,
a state law was promulgated that required individuals to report wells
constructed in conjunction with septic systems (i.e., nev houses). The
regulation was promulgated for reporting to the SWCB, but responsibility
wvas transferred in 1986 to the State Health Department. Between 1986
and now, the Health Department has been promulgating regulations, under
this responsibility.

If an inventory of individual wells are necessary, a door-to-door survey

would have to be conducted.

smj
CR/ZD-3081
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CONTACT REPORT p

Telephone (X) Héeting () Other ()

AGENCY: City of Suffolk, Department of Public Utilities
ADDRESS: G. Robert House Treatment Plant
PHONE NO.: B04&/255-2247

PERSON
CONTACTED: Eva Tillette, Water Treatment Specialist

TO: Fred McKosky

FROM: Jone Uatso;.@ :

DATE: February 20, 1950
SUBJECT: Water Supply System
CC: G. Strobel, ZD-3081

Primary sources for the City of Suffolk water supply are Godwin’s
Millpond and Lone Star Lakes. The average withdrawal is 3 million
gallons/day, which is the capacity of the G. Robert House Treatment
Plant. Approximately 95% of the year, the withdrawal is from Godwin’s
Millpond; 5% of the year withdrawal is from Lone Star Lakes. A
population of 37,000 is served through this system. In May 1990, water
supplies will be drawn from the groundwater through an electro dialysis
reversal (EDR) process vhich removes the fluorides. A 900-foot well is
on-site of the G. Robert House Treatment Plant. With expansion of the
treatment plant, an additional 3 million gallons/day can be provided.
The Village of Chuckatuck is supplied water by a 500 foot deep well

in the Village which empties into a tank and supplied to the homes.
This is a city-owned well system. By opening a valve, these homes can
be put on city water.

In addition, the city of Suffolk has 18 wells which service individual
developments/subdivisions. She is sending past monthly reports on vater
usage for the well in the Village of Chuckatuck;. s map with highlighted
areas serviced by city water systems and the most recent water quality
analysis report. Areas not highlighted can be assumed to have privite
wells, except for homes along Route 10/32 which can elect to tie into

~

the city’s water main or have private wells.

smj
CR/ZD-3081
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CORRESPONDANCE :
STATE RESOURCES AND SPECIES INFORMATION
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COMMONWEALTH of VIRGINIA

Department of Game and Inland Fisheries

4010 WEST BROAD STREET
BOX 11104
RICHMOND, VA 22230

1-800-252-7717 (V/TDD)
(804) 367-1000 (V/TDD)

28 April, 1991

Larry G. Western

BEcology and Environment, Inc.
3k Pleasantview Draive
Lancaster, New York 14086

Mr., Western,

This letter 15 1in response TO your reguest for intormation
wildlite resources in the vicinity of Chuckatuck, Virginia.

An overview OrL the nationai rorests and wilalife retuges for.
Virgania 1s included. Nansemond, Dismal Swamp, and Back bay
Wilartire Refuges are 1n the general area ot Chuckatuck. The
Dismal Swamp borgers on soutneast corner or Chuckatuck Quaa.

There are no Wiiderness Areas ogeuUrring 1n or near Chuckatuck,
bur Natural Areas are noted on another enclosed map. Once adain,
none o these areas are 1n the i1mmediate vicinity of Chuckatuck.

No sScenic¢c rivers are in close proxXximity to Chuckatuck, although
the Nortnwest and North Lanaing Rivers ralli pDetween [Lismal Swanp
ana back bay. 7The Biackwater Kiver 1s rfar.west ol Chuckatuex.
Tnese areas are lnpalcated on the enciosed sheet.

Three speciles oI special status are Known or may be observed in
the vigcinity O ChuckatucKk. As indicated on the comments, bhaid
eagles do not nest in the area, but may be Observed., Ratinesgue’'s
big-eared hats have been tound along the edge of the Dismal Swamp,
pBut are not Known Irom Jhuckatuck.

nas peen col.iected rrom ChucKatucK Quad, anu snould be consigered
in alhy environmental analysis. For additonal inrormation ch this
specles please contact Uon Schwap, Wilalite Biologist, at F.O0.HBox
847 Suffolk, Virginila 23434 or by phone at {(864) 934-1577.

for your general information. A general overvliew oI tChe area
surrounding Chuckatuc¢k (Hampton koads) noting important outdoor g
areas 1s alse enclosed. o

'Equa_f Opportunity Employmgrﬁﬁérogramskiﬂ B:E};ies 6 6

Habitat Profiles are included for these species of special status i




r-------------------------------—-—-—-

Thhis lLetter . SUmMmMArlzZes .Lne natural areas and Ll1Keilnooa oOr
occurrence oI tTnreateneua —0OI €ndangered -rLauna 1 the project
: vicinity, Flease . note that this response aoes not aguress adts
. anticipated environmental 1mpacts. These 1ssues are analyzed by
our Environmental Sec¢tion, in conjunction with review of state or
ILecderasi permit applications. II ¥You have any guestions 1ih tThis
regard, please contact bii: Neal, Environmentadl Cooraipnator, at
(BYa) S67=8995. ' R

ihnIormatlion on endangerec plants ana i1nsects can be obptainedg Irom
ihie bepartment oL Agricuiture, Urfrice oLl kiant krotection, DY
contacting Marshaii Trammell at P.U.Box ;1o5, Richmond, Virginia
232@9 or by phone at (B8v4) 371-¥6152.

The Department of Conservation and Recreation Division of Katurail
Heritage can <¢OnDQucT on-s5Iite surveys rfor. rare, tnreatened, and
endangerea p.iants and animals as.weil as unlgue/exempiary natural
communities and Ieatures., TO0U may W1lsit to-contact lom sSmitn,
Inventory Managexr at (8vwd) vBb-s951 ror rurther 1lnIormation.

There..1s & processing charge oif S$25.54 for this response. lrlease
remlt a check mage out to the Treasurer or Vilirgilnla withipn 3¢ days
to Rebecca Wajda, FWIS Coordinatbr, at the address above. Include
a ¢copy or this letter.with your payment TO ensure that your account
is properly credited. . . | . S
. ir you have any duestiQons oI neea adaditlohal 1NIOIMaTion please
) give me a call at (8vd} 36i-vlai. We appeclare your 1nterest 1in
. tne wildilre resources or Virginia. :

Sincerely,

SRS ';K M

Helen Biise Kitchel
Kesearch Assoclate

¢c: Bild Neai
Becky Wajda

® c-s5
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§ 10.1-413.2 CODE OF VIRGINIA - § 10.1-415

§ 10.1-413.2. North Landing and Tributaries Scenic River;_the De-
partment of Conser¥vation and Recreation designated to administer. —
A. The North Landing from thé North Carolina line to the bridge at Route
165, the Pocaty River from its junction with the North Landing River to the
Blackwater Read bridge, West Neck Creek from the junction with the Norlh
Landing River to Indian River Road bridge, and Blackwater Creek from the
Junction with the North Landing River to the confluence, approximately 4.2
miles, of an unnamed tributary alzf;roximately 1.75 miles, more or less, west
of Blackwater Road, are hereby designated as components of the Virginia
_Scenic Rivers System. T o e '

B. The Department of Conservation and Recreation is designated to
administer the North Landing and Tributaries Scenic River in accordance
with this section. . :

C. The Governor, in consultation with the Director and the Cities of
Virginia Beach and Chesapeake, shall appoint the North Landing and '

- Tributaries Scenic River Advisory Board, which shall be composed of five area
residents, including at- least-one riparian landowner, (Eom within the
i designated section.’ . '
. D. No dam or other structure impeding the natural flow of the river shall
be constructed, operated, or maintained unless specifically authorized by an

act of the General Assembly. (1988, cc. 490, 8391; 1989, c. 656.)

Editor's note. —— This section was enacted The 1989 amendment substitluted "Recre-
. by Acts 1988, ¢. 490, as § 10-173.10. Pursuant ation” for "Historic Resources” in subsection B.
to Acts 1988, c. BY1, cl. §, this section has been - '
incorporated into Title 10.1 as § 10.1-413.2.

§ 10.1-414. Nottoway State Scenic River; Sussex. Couniy—Board, of
Supervisors designated to administer. — A. The Nottoway River in Sussex
County, from the Route 40 bridge at Stony Creek to the Southampton County

line, a distance of approximately thirty-three miles, is hereby designated a
-component of the Virginia Scenic Rivérs System. .

~+  B. The Sussex County Board of Supervisors is designated to administer the
Nottoway Scenic River in accordance with this section. )

C. The Governor shall appoint the Nottoway State Scenic River Advisory

Board. The Director shall make recommendations to the Governor alfler

~ consulting with the Sussex County Board of Supervisors, The Advisory Board
- shall be composed of local residents, including at least three riparian

- landowners within the designated section. (1984, c. 739, § 10-173.6; 1985, cc.

346, 448; 1988, c. 831.)

§ 10.1-415. Rappahannock State Scenic River; Department of Game
‘and Inland Fisheries designated to administer. — A. The mainstem of the
‘Rappahannock " River in Rappahannock, Culpeper and Fauquier Counties
from its headwaters near Chester Gap to Deep Run is hereby designated a
component of the Virginia Scenic Rivers System. » :

" B. The Department of Game and Inland Fisheries is designated to
“administer the Rappahannock State Scenic River.

C. The Governor shall appoint a Rappahannock Scenic River Advisory
Board. The Director shall make recommendations to the Governor after

consulting with the affected county boards of supervisors. The Advisory Board
shall be composed of local residents, including riparian landowners within the
designated section. Each of the involved counties shall enjoy equal representa-
-tion on the Advisory Board. . ' .
D. Nothing in this chapter shall preclude the continued operation and
maintenance of existing dams in the designated section.
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;pecres of Special status known or likely to occur in Suiffolk - Chuckatuck Quad
BME . e iinionaan Gt ererwsaseananaans SCIENTIFIC RAME.......ovveeeee- . L STATUS. i it iees et

jagle, bald Haliaeetus leucocephalis '~~~ Federal Endangered
Federal Migratory
Nongame-Protected

Comment - Although bald eagles may be observed in the area, none are known to nest in
or near Chuckatuck Quad. See enclosed map and Habitat Profile for additional
information.

iat, kafinesque’'s big-eared Plecotus rafinesquii macrotis Federal Candidate
State Endangered
Nongame-Protected

Comment - This species is known from near the Dismal Swamp in Suffolk, but has not been
collected an Chuckatuck Quad. See enclosed Habitat Profile for additional o
Intormation.

ihrew, Dismal Swamp southeastern Sorex longirostris fisheri Federal Threatened
Nongame-Protected

Comment - This species has been collected in Chuckatuck Quad and adjacent guadrangles.
See enclosed Habitat Prorile for additional information.
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Virginia Department of Game and Inlapd Fisheries

Federal and State Listed Threatened and Endangered Species in Virginia

FISHES: -

Chub, slender

Chub, spotfin

Darter, Carclina

Darter, Tippecanoe
Darter, blueside S

Darter, sharphead
Logperch, Roanoke e

Sturgeon, shortmose
Sunfish, blackbanded

AMPHTBIANS:
Salamander, Shenandoah
Salamander, eastern tiger

Turtle, bog - CoT
Turtle, eastern chicken

Turtle, hawizsbill sea

Turtle, leatherback sea

Turtle, loggerhead sea
Turtle, Atlantic green sea
Turtle, Kemp's Ridley sea

BIRDS:

Eagle, bald

Falcon, peregrine
Plover, Wilson's

Plover, piping

Shrike, loggerhead
Tern, roseate

Warbler, Bachman's
Warbler, Kirtland's :
Woodpecker, red-cockaded
Wren, Appalachian Bewick's

09/15/90: xkw

recycled paper ©

. Hybopsis cahnd

Hybopsis monacha

.- Etheostoma collis lepidinion

Etheostoma tippecance

-———Etheostoma jessiae

Etheostoma acuticeps

-.Percina rex
Madtom, yellowfin ~ ° Tt
- ‘Acipenser brevirostrum
- -Ennieacanthus chastodon

Noturus flavipinnis

Plethodon nettingi shenandosh
Ambystoma tigrinum tigrinum

Clemmys muhlenbergi
Deirochelys reticularia reticularia

 Eretmochelys imbricata

Dermochelys coriacea

_ Caretta caretta @

Chelonia mydas mydas
Lepidochelys kempi

Haliaeetus leucocepbalis

. Falco peregrinus
Charadrius wilsonia
Charadrius melodus

Lanius Iudovicianus
Sterna dougallil
Vermivora bachmanii

- Dendroica kirtlandii

Picoides borealis borealis

Thryomanes bewickii altus

C-51

Federal Threatensd
Federal Threatened

State Endangered
State Endangered
State Endangered
State Endangered
Federal Endangered

Federal Threatened

Federal Endangered
State Endangered

Federal Endangered
State Endangered

State Endangered

State Endangered

Federal Endangered
Federal Endangered
Federal Threatened
Federal Threatenad
Federal Endangered

Federal Endangered
Federal Endangered
State Endangered

Federal Threatened
State Endangered

Federal Endangered
Federal Endangered
Federal Endangered
Federal Endangered

State Endangered

(r301673 "




Virginia Department of Game and Inland Fisheries

Federal and State Listed Threatened and Endangered Species in Virginia

MAMMATLS:

Bat, Indiana

Bat, Virginia big-eared

Eat, eastern big-esared

Bat, gray

Cougar, easterm

Figher

Shrew, Dismal Swamp scutheastemn
shrew, waler

Squirrel, Delarva Peninsula fox

Squirrel, northern fiyving

INVERTEEBRATES :

Mussel, Appalachian monkeyface
Mussel, Cumberland bean
Mussel, Cumberland combshell
Mussel, Cumberland monkevyface
Mussel, James spiny

Mussel, birdwing pearly
Mussel, crackling pearly
Mussel, dromedary pearly
Mussel, dvwarf wedge

Muassel, fanshell :
Mussel, fine-rayed pigtoe
Mussel, green blossom

Mussel, little-wing pearly
Massel, oyster

Mussel, pink mcket

Muaszel, rough pigtoe

Muassel, shiny pigtoe

Mussel, tan riffle shell
Snail, Virginia fringed mountain
Iscpod, Madisocn Cave

MARTINE MAMMALS:

Manatee, Florida
Whale, blue

Whale, fin

Whale, nmpback
Whale, northern right
Whale, sei

Whale, sperm

08/15/90: rkw

Myotis sodalis -
Plecotus townsendii v:.rginiam!s
Plecotus rafinescuii macrotis
Myotis grisescens

Felis concoler cougar

Martes permanti pennanti
Sorex longirostris fisherd
Sorex palustris punctulatus
Sciuvrus niger cinereus
Glaucomys sabrinus

Quadrula sparsa
Villosa trabalis
Epicblasma brevidens

Quadrula intermedia
Pleurcbema collina

Lenu.ox rim:sus

Hemistena lata )

Dromus dromus _
Alasmidonta heterodon

Cvprogenia stegaria

Fusconaia cuneolus

Epicblasma torulosa gubernaculum

' Federal Endangered

Pegias fabula

Epicblasma capsaefomis
Lampsilis orbiculata orbiculata
Pleurcbhema plerum

Fusconaia edgariana

Epioblasma triquetra
Epicblasma florentina walkeri

Polygyriscus virginiams
Antrolana lira

Trichechus manatus .
Balaenoptera misculus
Balaenoptera physalus
Megaptera novaeengliae
Eubalaesna glacialis
Balaenoptera borealis

C-52
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Federal Endangered
Federal Endangered
State Endangered
Federal Endangered
Federal Endangered
State Endangered
Federal Threatened
State Endangered
Federal Endangered
Federal Endangered

Federal Endangered
Federal Endangered
State Endangered
Federal Endangered .
Federal Endangered
Federal Endangered
Federal Endangered
Federal Endangered

Federal Endangered

Federal En L]
Federal £
Federal Endang

State Endangered
Federal Endangered

Federal Endangered
Federal Endangered
State Endangered
Federal Endangered
Federal Endangered
Federal Threatened

Federal Endangered
Federal Endangered
Federal Endangered
Federal Endangered
Federal Endangered
Federal aqdangered
Federal Endangez'edr
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Definition of Abbreviations used on Element Lists
of the
Virginia Natural Heritage Program
Department of Conservation and Recreation

The following ranks are used by the Virginia Natural Heritage Program to set protection priorities. The primary
criterion for ranking species is the mumber of cccurrences, i.e. the number of known distinct tocalities. Also of great
importance is the number of individuals in existence at each locality or, if a highly mobile organism (e.g., sea turtles,
many birds, and butterflies), the total number of individuals. Other congiderations may include the condition of the
occurrences, the number of protected occurrences, and threats, However, the amphasis remains on the mmber of occurrences
such that ranks will be an index of known biclogical rarity. '

s1 Extremely rare; usually 5 or fewer oceurrences in the state; or may be & few remaining individuals; often
especially vulnerable to extirpation.

§2 Very rare; usually between 5 and 20 otcurrences; or with many individuals in fewer occurrences; often
susceptible to becoming endangered.

53 Rare to uncommon; Usually Between 20 and 100 occurrences; way have fawer occurrences, but with a larpe number
of individuals in some populations; may be susceptible to large- scale disturbances.

84 Common; usually »100 occurrences, but may be fewer with many large populations; may be restricted to only a
portion of the state; usually not susceptible to immediate threats.

S5  Very common; demonstrably Secure under present conditions. o

SA Accidental in the state.

sH Historically known from the state, but not verified for an extended period, usually »15 years; this rank is used

] primrji Ly when inventory has been attempted recently.

SN Regularly occurring migrants; transients; seasonal, nonbreeding residents. Usually no specific site can be identified
with its range in the state. (Note that congregation end staging areas are monitored separatelyl.

su Status uncertain, often becsuse of low search effort or cryptic nature of the element.

X Apparently extirpated from the state.

Global ranks are similar, but refer to a species! ratity throughout its total range. Global ranks are denoted with a *G*
foliowed by a character. Note that 8A and G are not used and GX means apparently extinct, A "Q" jin a rank indicates that
a taxenomic question concerning that species exists. Ranks for subspecies are denoted with a ¥TW. The giobal and state,
ranks combined {e.g. G2/51) give an instant grasp of a species' known rarity.

These ranks should not be interpreted as legal designaticns. *

Federal Status T, [P

The Virginia Natural Heritage Program uses the standard sbbreviations for Federal endangerment developed by the U.S. Fish
and Wildlife Service, Division of Emdangered Species and Habitat Conservation.

LE - Listed Endangered . 3A - Former candidate - presumed extinct

LT =~ tisted YThreatened 38 - Former candidate - not a valid species under
PE - Proposed Endangered current texohomic understanding

PT - Proposed Threatened 3C - Former candidate - common or well protected
Ci - Candidate, category 1 NF - no federat legal status

2 -

Candidate, category 2

T L e e L T

State Status [

The Virginia Natural Heritage Program uses similar abbreviations for State endangerment.

LE - Listed Endangered PE - Proposed Endangered
LT - Listed Threatened PT - Proposed Threatened
C - Candidate : KS - no state legal status

The following status recommendations reflact the findings of the 1989 Virginia Endangered Species Symposium.
THESE ARE NOT LEGAL DESIGNATIONS, NOR HAVE THE SPECIES YET BEEN FORMALLY PROPOSED.

RE - Recommended Endangered . " RSt - Recompended Special Concern
RT - Recommended Threatened o .

For information on the laws pertaining to threatened or endsngered species, contact:

U.5. Fish and Wildlife Service for ali FEDERALLY Listed species
Department of Agriculture and Consumer Services Plant Protection Bureau for STATE listed plants and insects
Department of Game and Inland Fisheries for all other STATE listed animals '
_11190 7 - - ’
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BOVA Speciés habitat Assoclations Proiile . :
Species: FBagle, bald B , o o N
Species Id ©40893 o T o o2

Date @5/92/51 T, o

Name: Fagle, bald

Scientific MName: Haliaeetus leucocephalis leucocephalis

Status:

Faderal Bndangered . : -
Flan approved by Director — e - . . - =
Faderal MNigratory

Nongame-Protected

See Comments

General Comments on Habitat Associations: This species prefers
coasts, lakes and rivers, and is seen along mountain ridges in
migration *28¢2*. The James River 1s one of the more important eagle
habitats in the state *4285". Most nest sites are tound in the midst
of large wooded areas adjacent to marshes or bodies of. water, or in
isolated trees loc¢areéd in marshes, on farmland, or 1n logged over
areas where scattered seed Trees remalnh, Most eagle hests are less
than 1.6 km from feeding areas, but some nests are petween 1.6 and
3.2 km f£rom the primary food sources *9$551*, Pines are often the
pretered nest trees in the eastern United States but oaks and other
narwoods are also used in the Chesapeake Bay area. Wintering areas
have many of the same charactoristics of the nest sites. Roost sites
are important in wintering areas. Their habitat usually occurs in
undeveloped aréas with little human activity *8814*.

HABITAT ASSOCIATIONS

U.8. Forest Service Fo

yrest Size Class

Pole _ -
Hature : _
Over liature ’ ’ ’

Soclety of American Foresters® Forest Cover Types

Baldcypress, yeung tree, canopy unknown

a s

b

Agraicultural Land
Cropland and Pasture
Deciduous Forest Land
Evergreen Forest Land
VWater

Streams and Canals

Lakes
Reservoirs : o T

Mixed Forest Land
Nonforested Wetland
Forested Wetland
Forest Land




BOVA Species Habitat Associations Profile
Species: Bat, Rafinesgue’'s big-eared
Species 14 ©@50034
Date .@5/02/91.

Name: Bat, Rafinesque’s hig-eared

Scientific Name: Plecotus rafinesguiil ,macrotis

Status:

Federal Candidate

State Endangered o

Heritage G4 — Apparently secure globally
Heritage SH - Historlc¢ ocgurrence i1n state

Genérat Comments on Hapitat Assoclations: Plecotus ratinesgquii
imacrotis and rartinesyull) oOcCCUrsS 1n nearly every Lorest association
throughout most ot Astroriparian and Carolinian biotic provinces of
the southeastern U.S. *176*, The eastern big-eared bat is incidental
in Virginia because it has adapted to temporate, arboreal zones
found only in the extreme southeast *252*. The Dismal Swamp specimen
was found in a hollow cypress snag. Elsewhere thev use the space
under loose treé’bark or buildings *89¢5*, P,r. macrotis 15 most
orten tound in houses, or sometimes 1n hollow trees, behind loose
bark, in ¢culverts, or in caves and mines *252*.

HABITAT ASSOCIATIONS

U.S. Forest Service Forest Size Class =~ ~

Society of Americapn Foresters’' Forest Cover Tvpes

Land Use . - oo cmeeeow o emmm i S

Hational Wetlands Inventorv'todes,f
{System, Class, Water Regime, Speclal Modlfler)

MANAGEMENT PRACTICES

Benericial, Frohibiting harvest of species beind described
Beneiicial, Restricting/regulating human use of hakhitats

Beneficial, Restr¥itting/régulating human dlsturbance of populations
Beneficial, Maintaining undisturbed/undeveloped areas

Beneficial, Creating/maintaining snags

Beneficial, Maintaining large trees for denning, nesting, or roosting
Beneficial, Controlling pollution [thermal chemical, physical]
Beneficial, Other management practlces fspecified in comments]
Beneficial, Mainftaining unigue or speciai habitat reatures |[wetlands,
Adverse, Timber harvesting - clearcutting

Adverse, Applyling pesticides

Adverse, Applying insecticides
Adverse, Other management practices [spe01f1ed in comments]

c-ss_'" - 583{3%577
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BOVA Species Habitat Associations Profile
Species: Shrew, Dismal Swamp Southeaster]
Species Id 0590068
Date @5/02/91

Name: Shrew, Dismal Swamp southeastern

Screntific NHame: Sorex longirostris fisheri .

Status:

Federal Threatened
See Comments

Genaral Comments on Habitat Associations: They occur from grassy
openings through closed forests although thevy are most numerous in
openings "248". They are associated with a heavy ground c¢over *117~.
They are found in various habitat types *116é*, They are nearly
alwavs tound with heavy ground cover of Japanese honeysuckle "L16",
The greatest numbers are from moist to weL areas, usually bordering
swamps, marshes, or rivers *117~., They are able to occupy a waide
range of habitats ~8889", In general, the highest densities are
observed in early successional stage habitats, and lowest densities
are 1n mature forests. Desplte supporting lower densities, mature
Iorests may be 1mporTant to the survival of these shrews during
periods of drought or fire ~8889~*, : -

HABITAT ASSOCIATIONS

U.s5. Forest ZService Foregst Size Class o T _

Unstockeaq B .
Seedling o ] . I —
Sapling N

Seedling/Sapling

Pole

Mature

Society of American Foresters’ Torest Cover Tvpes = 7.

Lobleolly pine
Swveetgum-yellow poplar
Sweetgum-willow oak
Atlantic white cedar
Baldcvypress

Red maple

Land Use

Rangeland

Herbaceous Rangeland
Shrub and Brush Rangeland
Mixed Rangeland

Werland

Forested Wetland
Nonrorested Wetland
Forest Land




Wetland

Rangeland

BOVA Species Habitat Assvciations Frofile
' Species: Eagle, bald
Species 1Id 0406033 .
Date 85/82/91°

Herpaceous KRangeland
Shrub and Brush Rangeland
Mixed Rangeland

Bays and Estuaries

Chesapeake Bay
Atlantic Ocean Coastal Waters

Barren Land

Beaches

Mixed Barren Land

Bationai Wetlands Tnventory Codes

(System, Class, Water Reglme, Sﬁécial Mdaitief)'

Marine,

intertidal, Rocky shore, boulder. .

MANAGEMENT PRACTICES

Beneficial, Restricting/regulating human use of habitats

Beneficial, Developing/malntaining water holes, ponds, potholes, etc.
Benetigial, Maintaining/protecting riparian habitats

Benefic¢ial, Maintaining wilderness environment.

Beneficial, Maintaining overmature forests

Beneficial, Prohibiting harvest of species belng described
Beneéficial, Transplanting wild ahimals

Beneficial, Stocking captive-reared wild-strain anlmals

Beneficial, Restrictings/regulating human disturbance of populations
Beneficial, Maintaining undisturbed/undeveloped areas

Beneficial, Maintaining unigue or special habitat features [wetlands,
Beneficial, Maintaining large trees for denning, nesting, Or roosting
Beneficial, Establishing buffer zones

Beneticial, Other management practices |[specified in comments]
Benericial, Maintaining natural vegetation [native]

Benetficaial, Supplemental feeding |[winter, spring, etc.]

Beneficial, Developing/maintaining submerged brush, timber, debris, et
Beneficial, Providing artificial nesting/spawning sites

Beneficial, Developing/maintaining greenspace [wildlife corridors)])
Beneficial, Developingsmaintaining stream bank vegetation

Beneficial, Developing/maintaining stream structures

Beneficial, Stream bank protection - gabion matting or riprap
Beneficial, Controlling sedimentation

Beneficial, Contreclling water levels = . . ..

Benetficaial, Contrelling wind and water erosion

Adverse,
Adverse,
Adverse,
Adverse,
Adverse,
Adverse,

Maintaining early stages of- ecologlcal succe551on
Locating/constructing roads B

Applyving pesticides

Other manadement practices [specified in comments]
Locating/constructing powerlines and other rights-of-way

"Tigiber harvesting - clearcutting

Adverse, Construction of navigational improvéments [dams, locks, etc.]
Adverse, Dredgaing
haverse, Applving insecticides
Adverse, Surtace minhing
C-57
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BOVA Species Habitat Associations Profile

Species:

Shrew,

Dismal Swamp soutgeastern

BEvergreen Forest Land
Mixed Forest Land

Species Id @5¢028

Date ©5/02Z/91

National Wetlands Tnventory Codes L S e

{Systen,

Palustrine

Palustraine,
Falustrine,
Falustrine,
Palustrine,
Palustrine,
Palustrine,
Palustrine,
Palustrine,
Palustraine,
Falustrine,
Palustrine,
Falustrine,
Falustrine,
Palustrine,
Palustrine,
Palustrine,
Palustrine,
Palustrine,
Palustrine,
Palustrine,
Falustrane,
Palustrane,

Class,

Forested

Forested,
Forested,
Forested

Forested,
Torested,
Forested,
Forested,
Forested,
Forested,
Forested,
Moss/lichen

Moss/slichen,
Moss/lichen,
Scrub/snrub

Scrub/shrub,

Water Regime,

Special Modifier)

deciduous
evergreen

broad-leaved deciduocus
needle-leaved deciduous
broad-leaved evergreen
needle-leaved evergreen
dead

deciduous

evergreen

mOSS
lichen

broad-leaved deciduous

Scrubsshrub, needle-~leaved deciduocus

Scrubsshrub, broad-leaved evergreen

Scrub/shrub, needle-leaved evergreen’

Scrub7shrub, de:d
Scrub/shrub, deciduous

Scrubsshrub, evergreen

MANAGEMERT PRACTICES

Benezicial,
Benezicial,
Benericial,
Beneticial,
Beneficial,
Beneficial,
Beneracral,
Beneficial,
Benefaicial,
Adverse,
Adverse,
Agverse,
Adverse,
Adverse,

Praining wetlands,
Suppressinyg wzlazlre

Apprying herbiciaes .

Applvying pestlcldes - - - -
Applying insecticides :

Maintaining undisturbed/sundeveloped areas

Maintaining early stages of ecological succession
Developing/maintaining edge [ecotones)

llaintaining unique or special habitat features [wetlands,
Developing/maintaining freshwater marsh )

Maintaining bogs . -
Developing/malntalnlng/protecblng wetlands
Developing/maintaining forest openings

Timber harvesting - clearcutting _
marshes, ponds, lakes
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Virginia Department of Game and Inland Fisheries

Threatened and Endangered Faimal Species .
. Fact Sheet

Since its inception in 1918, the Virginia Depariment of Game and Inland
Fisheries has been the state's regulatory agency charged with the conservation
of wildlife. In 1973, more specific legislation was passed, further enabling
and providing for the management and protection of threatened and endangered .
faunal species occurring in the Comnorsweslth (Code of Virginla, Section 29.1,
Article 6). A Nongame and Endangered Species Program was established in 1980
through the creation of the Nongame Fand. The first official list of state
endangered and threatened species was passed in 1987, which adopted the Federal
Endangered and Threatened Species List and listed 20 additicnal species as
"State Endangered" (VR 325-01.1, Section 13; 23:26:3045). Presently, there are
62 federal and state listed faunal species protected in Virginia.

Several definitions and policies have been developed and implemented to assist
the Department in the management of threatened and endangered species, and
"should be considered in all activities where such species may be a factor.
befinitions for “endangered species" and "threatened speciles" may be found in
the Code of Virginia (Secticn 29.1-563). Definitions for "special concern,”
"talke," *harm," and “harass" also have been adopted (VR 325-01, Section 14}.

The taking, transportation, sale, or offer for sale of any endangered faumal
species is specifically prohibited in the Commorwealth unless an endangered
species collection permit has been issued by the Department's designated
contacts (Code of Virginia, Secticn 29.1-568). All requests for endangered
species permits must be made in writing and include a study proposal,
Justification of benefit to the specles, and risk assessment. The Department's
contact for permit requests concerning mammalian, avian, or terrestrial
invertebrate species is: Karen Terwllliger, Wildlife Divisicn, VA Department
of Game and Inland Fisheries, 4010 W. Broad St., Richmond, VA 23230 (804)
367-1000. The Department’s contact for permit requests concerning aquatic or
herpetological species is: David Whitehurst, Fish Division, VA Departiment of
Game and Inland Fisheries, 4010 W. Broad sSt., Richmond, VA 23230 (804)
387-1000.

Requests for specific information about any threatened or endangered specles
should be submitted, in writing, through the agency's FWIS Coordinator, Rebecca
Wajda. Any proposed projects which modify or alter existing land uses in areas
where threatened or endangered species are known or likely to ocour must be
presented to the Department's Environmental Officer, William Neal, for an
environmental assessment. Requests should be in writing and include a map of
the proposed project area and a general habitat description. Both of these
individuals may be reached at: VA Department of Game and Inland Fisheries,
4010 W. Broad St., Richmond, VA 23230 (804} 367-1000.

Any questions concerning legal issues or penalties should be directed to the
Law Enforcement Division, at the address and phone number above.

®
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. Director

B. C. LEYNES, JR. e e

ADMINISTRATION

NATURAL HERITAGE

PLANNING AND RECREATION RESOURCES
SOIL AND WATER CONSERVATION
STATE PARKS

COMMONWEALTH of VIRGINIA

DEPARTMENT OF CONSERVATION AND RECREATION
DIVISION OF NATURAL HERITAGE
203 Governor Street, Suite 402
TDD (804) 786-2121°  Richmond, Virginia 23219 (804) 786-7951  FAX: (804) 786-6141

April 22, 1991

Steven Peterson'
368 Pleasantview Drive
Lancaster, NY 14086

re: Superfund Site at Chuckatuck, Virginia

Dear-Dr. Peterson:

The Virginia Department of Conservation and Recreation's Division
of Natural Herltage (DNH) has processed your recent regquest for -
information.

DNH's Biological Conservation Datasystem contains no records for
natural heritage resocurces {rare speCles, exemplary natural
communities, and significant geologic features) from the site you
indicated on the submitted map. Our Biological Conservation
Datasystem does, however, contain records for the following
natural heritage resources from within a flfteen mile surface
water range of the site:

Fundulus lineolatus, the lined topminnow, G5/S1/NF/NS
Etheostoma serriferum, the sawcheek darter, G5/53/NF/NS
Stygobromus indentatus, the Tidewater amphipod, G?/S1/C2/NS

An explanation of species rarity ranks and legal status
abbreviations is enclosed for your reference. Please nhote that
S. indentatus has federal candidate status.

Any absence of natural heritage resource data does not
necessarily mean that other natural heritage resources do not
occur in the project area, but rather that our files do not
currently contain information documenting the presence of them.
DCR*'s Biological Conservation Datasystem is constantly growing
and revised. Please contact DCR for an update on this natural
heritage information if a significant amount of time passes
before it is utilized.

A fee of $50.00 has been assessed for the service of providing
this information. Please find enclosed an invoice for that

c-61. . . .. -

recycled paper ~ -~ T LTI T —'&a 3 g ; 68 3»01(»;_'_\ and emvironment




April 22, 1991
Superfund Site at Chuckatuck
Page 2

amount. Please return the yellow copy of the invoice along with o
your remittance made payable to the Treasurer of Virginia to the _
Department of Conservation and Recreation, Post Office Box 721,
Richmond, VA 23206-0721, ATTN: Elsie Marsh. Payment is due

within thirty days of the invoice date. )

Please do not hesitate to contact us if you have any questions

regarding the interpretation of this information or the billing
procedure. Thank you for your interest in Virginia's natural L -

heritage.

Sincerely,

Kenned ®.C ark , .
Environmental Review Coordinator . - — , . -

enclosure
cc: Elsie Marsh, DCR

dnhref:91-0514
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APPENDIX D

X_RAY FLUORESCENCE REPORT
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SITE SCREENING REPORT OF SAUNDERS SUPPLY COMPANY, INC.
SUFFOLK, VIRGINIA

" by

X-Ray Fluorescence Team ,
Lockheed Engineering & Sciences Company
1050 E. Flamingo, Suite 120
Las Vegas, Nevada 89119

Prepared for

A. Palestini, Regional Project Manager
U.S. Environmental Protection Agency, Region III
841 Chestnut Street .
Philadelphia, Pennsylvania 19107

through

K. R. Scarborough
Superfund Technical Support Center
Environmental Monitoring Systems Laboratory
Office of Research and Development
U. S. Environmental Protection aAgency
Las Vegas, Nevada 89119

Las Vegas Project Officers
* L.A. Eccles and W. H. Engelmann
Advanced Monitoring Systems
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada 89119

. EPA
Contract Humber
68=-03=3245
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SUMMARY

Saunders Supply Corporation is a lumber and hardware retalil store
located north of Suffolk, VA in the town of Chuckatuck (see site .
location map). In 1964, SSC began a wood treating process which
included the use of a 5% pentachlorophenol (PCP)} solution in a No.
2 fuel oil base. In 1974, SSC began converting the PCP solution
to a chromated copper arsenate (CCA)} solution. The sludge from the
treatment process was periocdically spraved on the service roads of
the site for dust and weed control until 1981. The water fraction
from the treatment process flowed into a cooling pond located on
the northwest corner of the site. This c¢ooling pond was
periodically discharged into a stream which discharges into
Goodwins Millpond, a drinking water source for the City of Suffolk.
In 1881, sampling revealed PCP contamination in the soils and
groundwater on the SSC site.  Further sampling revealed .low
concentrations of copper arsenic and chromium in soil.

In an effort to understand the spatial distribution of arsenic,
chromium and copper on the SSC site, EPA Region III, through the
Superfund Technology Transfer program, requested assistance from
the EMSL-LV X-Ray Team. This report contains the data obtained
from the screening effort conducted in May 1989. This effort
enployed field-portable x-ray fluorescence (FPXRF) technology. The
data obtained from FPXRF was used to construct an arsenic
concentration isopleth map for the SSC site.

One hundred sixty-nine sample .locations were analyzed in
triplicate. Of these sanmple locations, only seven of the mean
values were above the Limit of Quantitation for arsenic, 1 for
chromium and none for copper. As a result, most of the data
presented in this report is gsemiguantitativé. Much of the data is
below the Instrument Detection Limit. Anyone intending to use this
data should carefully read the section entitled Detection Limits.
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Sheet A

Information and Regional Regquest.

EPA Region: IIT " Project Manager:‘Palestini
Site Name: Saunders Supply Location/address: Norfolk, VA
Site Protection Level: A B CD E

Time Frame: from 5/30/89 to l6/1/89. -
PRP: Saunders Supply Company, Inc.

EPA on—-site Contractor: Ecology and Environment -
Elements sought:
Arsenic, Copper, Chromium.
Cu and Cr are below the instrument detection limits.
Arsenic values range from slightly above the limit of

quantitation of the instrument to below the detection
Iimit.

Description of Work Requested: Surface screening for the elements
listed above. :

Prepared and signed by: Date:

»
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Site Reconnaiséance
Site Name: Saunders Supply ‘ EPA Region: III
Reconnaissance Team: Cole, Kuharic, Duggan

Date: March 5, 1989

Site Information:

Is Site still in operation? yes Limited Access? With

permission
Structures or other obstructions:

Buildings: Several existing buildings and concrete pads.
Geclogical/Morphological: Relatively flat with a gentle slope

to the northwest. There is a small pond on the northwestern
property boundary.

Vegetation: There is a wooded area off of the western
property boundary, but only sparse closely cropped grasses on
the site.

Weather: -

Proximity to Commercial, Residential Areas, Schools, Parks, etc.:
The eastern property line is State Route 10/32. To the north is
Kelly Nursery and to the south is Supreme Petroleum and a
residential subdivision. To the west is a wooded area and a stream

which discharges 1nto Godw1ns Millpond, a drlnklng water source for
Suffolk. .. L

Size of Site: 7.3 acres

Availability of. prior reports and data?
Keystone Environmental Résources, Inc., 1988, Saunders Supply
Company, Inc., RI/FS Work Plan.

History: ' see summary

Comments: Chromium and copper from the chromated copper arsenate
(CCA) appear'to be well below the XMET quantltatlon limits. The
only analyte we may be able to gquantify is arsenic, though it
appears to be in such low concentratiens that the majority of our
in situ analyses may be non~detects.
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Sheet C

Data Qualify Objective Summary Form

Site: Saunders Supply . ' EPA Region: III
Location: Norfolk, VA Phase: RI1, RI2, FS,

Media: so0il, ground water, surface water/sediment, air,
biclogical, other (specify)

Use: Site Charac., Risk Assess., Eval. Alts., Eng’g Design,
Monitoring Remedial Action, other (specify):

Site Information:
Area: 7.3 acres : . = S
Depth to ground water. approx. 6 feet
Ground water use: The Kelly Nursery wells draw from the
surficial aquifer. .
Soil Types: Fine to medium sand with varylng amounts of
gravel, silt and clay.

Data types:

A. Analytical Data B. Physical Data
pPH Pesticides TOX... Permeability Hydraulic head
conductivity PCB TOC Porosity Penetration test
VOA Metals . . BTX __ Grain size  Hardness

ABN Cyanide - COD Bulk density

"Sampling Method to be Used:

Environmental Biased Grab Non-intrusive Phased
Source ... ... - Grid . Composite Intrusive Cores

Analytical Levels (indicate level and equipment to be used):
Level 1, 2, 3, 4, or 5

Sampling procedures- - L
Strictly in $ity analyses. No physical samples to be taken.

Prime Contractor: Ecology and Environment, Inc.

Site manager: ' T - Date:

p-9
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Sheet D
PRINCIPLES OF X-RAY FLUORESCENCE

X-ray fluorescence (XRF) is based on the principle that photons
produced from an X-ray tube or radioactive source bombard the
sample to produce fluorescence. The incident photons impinge on
the electron cloud of the atom. Among other events, this process
creates vacancies in one or more o©of the inner shells. The
vacancies cause instability within the atom. As the outer
electrons seek stability by £filling the vacancies in the inner
shells, the atom enmits energies as X-ray photons. The emitted
energy (fluorescence) from a particular shell is characteristic of
the atom in which it was produced and is equal to.the difference
in bonding energy between the outer shell electron and the vacant
shell. Most elements under the photon bombardment fluoresce
simultaneously to produce a spectrum of characteristic radiation.
It is this spectrum that the detector senses and counts.

There are twoc types of XRF spectrometers, energy dispersive and
wavelength dispersive. The principal differences are in the method
of detection of the flucrescent energies of the specimen and the
method of quantifying the analytes of interest. The field portable
XRF instrument used in this program is an energy dispersive
gpectrometer.

The XMET-880:
Field Portable X-ray Fluorescence SPectrometer

The X-Met 880 is a field portable, energy dispersive X-Ray
fluorescence spectrometer marketed by Columbia Scientific
Industries Corporation, Austin, TX. The unit is self-contained,
battery powered, microprocessor based and weighs 8.5 kg. The
surface analysis probe is specifically designed for field use. "The
. X-Met 880 1is hermetically sealed and can be decontaminated with
soap and water. The probe includes a radioiscotope source of
Curium~-244, a proportional counter and the associated electronics.
The source is protected by an NRC-approved safety shutter.

The electronic unit has thirty-two calibration memories called
‘models’. Each model can be independently calibrated for as many
as six elements. These c¢an be used to measure elements from
silicon to uranium assuming the proper isotope source is available.
The unknown sample intensities are regressed against— the
calibration curves to yield concentrations.

For the Saundexrs site, arsenic, copper and chromium were
investigated.

D-10
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Calibration Curve and Calibration Confirmation

Elements Sought:
1. Arsenic

2. Copper -

3. Chromium

Concentrations of Calibration Standards:

Nine site specific¢ samples were selected as representative samples
to be used in calibrating the XMET. The ‘actual’ values were
obtained from CLP analysis at the EMSL-LV laboratory. The
extraction procedure was a complete hydrofluoric acid digestion in
a Parr bomb. The ‘measured’ _values are the confirmation readings
on the calibration curve programmed inte the XMET (ie. once the
calibration curve was established, the standards were run against
the curve to check for accuracy of the fit).

The fellowing curve confirmation was done on 5/30/89.

samp. Actual _

no. As . -Cu Ccr

1. 9.4 - ... 3.8 3.1

2. 45,1 . B0.5 33.4 Coee -
3. 3.8 13.6¢. =~ 23.1

4. 107.7 106.2 165.5

5. 25.8 46.5 T 90.2

6. "60.1 . . 90.4 66.8

7. 27.2 207.7 ' 1i8.2

8. 22.5 4.3 3.6

9. 28.9 27.1 - 50.6 -
samp. Measured (in triplicate)
no. As "L Cu Cr -

1. -8 +7 24 £ 19 13 + 7

2. - 55 £ 11 51 + 44 36 + 8 o
3. 38 + 6 41 + 29. .26 % 13

4. 100 + 4 54 + 41 53 + .12 -

5. 31+ 9 ___70 +13....589 £ 7_ .

6. 26 +# 11 90 + 45 . 66 =+ 1 .
7. 21 + 4, - 13 + 7 26 + 12

8. 15 * 2 1l + 10 13 *+ 13 .
9. 27 + 5 .29 + 23 5+8 . ..

THE PLOTTED CALIBRATION CURVES FOR THE THREE ANALYTES CAN BE FOUND
IN APPENDIX B.
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SheetlF
Detection Limits

The American Chemical Society (ACS) defines a limit of detection
as "...the lowest concentration level that can be determined to be
statistically different from a blank"(1l). This is further defined
as three times the standard deviation of a series of blanks (3
sigma).

The” ACS defines a limit of guantitation as "...the level above
which quantitative results may be obtained with a specified degree
of corfidence"(1). The recommended value for the 1limit of
quantitation is 10 sigma. This is said to correspond "...to an
uncertainty of +30% in the measured value (10 51gma+3 sigma) at
the 9%% confidence level"(l).

A value falling below 3 sigma is considered to be "not detected;
this is not to be interpreted as a zero level of concentration but
merely below the sensitivity of the instrument. Values between 3
sigma and 10 sigma are considered to be in the "region of less~
certain quantitation®. Values greater than 10 sigma are considered
to be in the region of quantitation. The ACS states quite
emphatically that "...quantitative interpretation, decision making
and regulatory actions should be limited to data at or above the
limit of guantitation."

The above discussion is supplied as a source of information. More
important, though, is that this program is designed to be a
screening technigque. In that light, the major emphasis should not
be placed on individual samples but rather on the trend of analyte
concentration over the area of interest.

(1) ACS Committee on Environmental Quality,"Principles of
Environmental Analysis"™ Anal. Chem. 1983, 55, 2210-2218

b-12
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Sheet F..(continued)

The following values are from & site specific, low level blank
{actual values in mg/Xg: As=9.4, Cu=2.6, Cr=3.1) which was run in
triplicate before and dfter every block of.10 routine samples. The
Instrument Detection Limit (IDL) and the Limit of Quantitation
(LOQ} are shown as 3 and 10 tlmes the standard deviation (s) of
the non-consecutive blanks.

All values are in mg/kg.

X1 X2 X3
As  Cu Ccr As Cu cr As Cu Cr
1. 18 0 28 22 2 0 33 24 0
2. 14 27--- 33 9 4 7 18 10 0
3. 13 O ... 1 o700 .17 T8 0 9
4. 13 63 36 30 31 40 20. 6 28
5. .20 . .62 7 9 4 19 0 3 11
6. 17 3 713 16 0 4 21 41 0
7. 14 29 20 27 0 . 31 0 0 11
8. 7 2 3 32 42 12 12 25 1
9. 33 59 0 17 0 0 25 24 27
i0. 28 36 1 - 27 2 0 22 31 0
11. 24 37 27 19 2 18 4 6 0
12. 22 10 32 11 ~ 36 30 20 0 0
13. 14 . 67 31 4 12 0 27 33 0
14. 12 2 8 . 5 23 3 22 27 26
15. .25 40 22 21 52 0 15 32 0
16. 7 O O 21 U39 7 .00 724 13 2
17. 16 . .6 _.11 7 1% 48 _ 7 17 0 1
18. 7 o 3 24 0 5 20 20 14 -
ig. 16 . 11 12 - 24 - 8 1 21 . 18 o}
20. 4 19 . .2 .8 49 0 15 3 4
21. 17 27 22 27 50 6 6 ) 36
22. 23 . 34 ‘a5 19 . 3 3 17 33 20
23. 8 11 9 23, 44 0 1 13 9
As Cu Cr
n = 69. n= 69 n =769
X =17 X =.. 20 x =11
s =" 8 s = 19 s = 13
IDL 38 = 24 3s = 58 3s =-38
10Q 10s = 81 10s = 193 10s = 125
D-13
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Quality Control Check Samples

~

A —
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The following values are from a QCCS sample run 1in triplicate
before and after every block of 10 routine samples. The true value
in mg/kg is: As = 107.7, Cu = 106.2, Cr = 165.5.

b= === —

2ll values are in mg/kg.

X1 ] X2 X3

As cu cr As cu Cr AS Cu Cr
1. 103 54 37 96 0 48 88 73 49
2. 106 75 37 131 89 65 112 . 688 =~ 45
3. 103 33 61 94 - 71 46 101 106 52
4. 96 57 49 133 63 64 121 34 55
5. 103 41 58 109 71 52 122 49 55
5. 136 89 56 103 41 44 113 120 . 65
7. 130 95 65 118 67 56 104 61 56
8. 114 73 48 100 64 38 75 64 46
9. 78 37 38 110 62 58 g0 29 _ 42
10. 104 47 51 136 67 46 97 57 48
11. 103 52 49 98 26 " 48 - 116 35 57
12. 89 33 46 100 78 49 107 105 _ 48
13. 57 75 49 97 85 " 46 777 86 39
14. 124 58 58 101 76 56 121 71 52 _ .
15. 85 57 40 118 118 59 117 . 52 438
16. 117 85 69 o8 88 44 112 6 53
17. 116 11 55 120 85 61 : 90 7.2 517 .
18. 94 81 40 136 55 59 141 33 52-
19. 95 14 41 107 92 56 116 69 46
20. 120 60 57 130 71 . 60 121 46 54
21. 114 59 70 119 48 63 117 g5 47

22. 93 40 * 59 116 106 55 115 116 26
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Routine In Situ Analysis

The following are the composites (average values) of the triplicate
analyses around each respective sample stake. The raw data are
located in Appendix B. . '

% e %k k

Note that the majorlty of the data are below quantltatlon limits.
kkkk .

- ——

SAMPLE ) o LTI T L
LOCATION As Cu Cr ... _
OWON 3z2.0 6.0 53.0
OW10ON 0 4.0 T 26.0 22.0
OW12SN 12.0 29.0 73.0
OW150N 10.0 25.0 53.0
OW200N © “55.0 38.0 . ... 41.0
QW250N 32.0 26.0 “20.0
OW2EN T T 25.0 26.0 50.0
OW3 00N - 33.0 —17.0 18.0
QW325N 53.0 28.0 40.0
OW3SON 30.0 21.0 . . .10.0
QW4 00N S .21.0 . ... 25.0 . 30.0
OW450N T 42.0 - 8.0 . 17.0
OW50N T 3.0 ° TT15.0 .7 ' 41.0
OW7SN ©18.0 44,0 51.0
100WON 0.0 . 27.0 86.0
100W100N 65.0 ) 58.0 15.0
100W150N 85.0. 108.0 | 35.0
100W200N 24.0 C17.0 0 . 46.0 -
100W250N 29.0 -..36.0. . . B5B.O
100W25N 21.0 34.0 49.0
100W300N 38.0 46.0 . 39.0
100W32S5N T 41.0 . 47.0 53.0
100W3S50ON 223.0 . . _.84.0 . __ 26.0
100W400N = = 31.0 38.0 49.0
100W4A50N 24.0 . 45.0 28.0
100W50N 60.0 .81.0 60.0
125W100N - 37.0 , 0.0 .10.0
125W125N . 32.0 . 27.0 29.0
125W1S50N 30.0 .. 32.0 10.0
125W175N 55.0 34.0 " 33.0
125W25N =~ . " 16.0 . 57.0 54.0
125WSON . 24.0 129.0 23.0
125W75N T 38.0 37.0 47.0
150N-25W . . 80.0 . 44.0 . 68.0
150WON 7 0.0 32.0 42.0
150W100N 3.0 ... 28.0 .33.0
150W150N 1l6.0 . . 21.0 . . 35.0
150W200N 7.0 - 20.0 7.0
recycied paper : - 0-15 - aﬂ 3 a (inézgfg environnieny




15QW250N
150W25N
150W300N
150W350N
150W400N
150W450N
150WSON
175N-25W
200N-25W
200WON
200W400N
200W450N
200W500N
225N-25W
250WON
250W450N
250WS00N
250W650N
25W100N
25W125N
25W150N
25W25N
25WSON
25W75N
300WON
300W100N
300W250N
300W4A50N
300W475N
300W500N
300WS0ON
300WESON
350WON
350W250N
350W300N
350W3ISON
350W4 00N
350W475N
350W500N
400WON
400W100N
400W150N
400W200N
400W250N
400W3 00N
400W475N
400WS 00N
400W50N
400W700N
400W750N
425W500N
425W550N
450WON
450W1L000N

35.0

3.0
30.0
24.0
42.0
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9.0
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23.0

6.0
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126.0

23.0
62.0
35.0

2.0

7.0
2.0
40.0
45.0
1s.0
3%8.0
36.0
31.0
35,0
67.0
60.0
35.0

27.0

37.0
30.0
21.0
2.0
19.0
29.0
6.0
25.0
34.0
44.0
38.0
30.0
72.0
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11.0
1.0
4.0
21.0
65.0
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450W300N
450WS50N
450W600N
450W650N
450W700N
450W750N
450W850N
450W900N
450W9S0N
S500WON
500W1000N
S500W100N
500W150N
S00W200N
SO0W250N
500W300N
S00W350N
500W400N
500W450N
500W500N
SQOWEON
S500WS50N
500W600N
500W650N
S500W700N
SQ0W750N
S00WB800ON
500W850N
500WSOON

S500W950N

50W100N
50W125N
50W25N
50W275N
50W3 00N
50W32SN
S0W450N
50WSON
550WON
550W1000N
550W1050N
550W250N
550W300N
550W4 00N
550W4 50N
550W500N
550W525N
S50WS50N
550W600N
550W650N
550W700N
550W750N
550W800N
S50W850N
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41.0
114.0
69.0
22.0
58.0

36.0
22.0
16.0
55.0

3.0
10.0
28.0
19.0
39.0
31.0

3.0
16.0
22.0
39.0
61.0
56.0
30.0
59.0
71.0
30.0
26.0
22.0
42.0




Sheet I

Sampling and Sample Grid

No physical samples were taken. All analyses were in situ. No in
situ homogenization sampling was performed.

Distance between sample stations: 50 ft
A sampling grid of 50 foot intervals was laid out over the
entire site in map view. Many of the grid nodes were
inaccessible as they fell within an existing structure or
beneath a concrete pad. Sampling was alsc done on 25 foot
intervals between grid nodes where possible or deemed
necessary.

Appearance of §0il: Wet or dry

Description of soil: The central portion of the site (that area
over which there is the most travel) is covered with import base
rock. The natural soil is mostly a silty sand.

Analyses made prior to sampling? Y N. If yes, reference the
sample numbers and analyses: _

p-1¢ .. .
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Sheet J

Concentration Iscopleth Contouring

Spatial Structure Analysis .

Data analysis was limited to arsenic because it is of primary
concern at the Saunders site. Triplicate data wvalues obtained at
each sample location were averaged to provide 169 composite values
for arsenic. Many of the composite wvalues are less than 25 ppm
which represents the instrument detection limit and were therefore
excluded to leave 70 values available for spatial analysis. The
retained values are limited to the southern portion of the site,
thus limiting the geographic area included in spatial analysis and
rapping. Following are descriptive statistics for the retained
values.

mean: 54.7 ppm

standard deviation: 50.7 ppm
coeff. variation: 0.927
skewness: 4.440

A strong positive skewness is shown by the histogram and
probability plots. However, the coeff. of variation is well below
the value of 2.0 generally recommended for logtransformation, so
spatial analysis was performed on untransformed data.

Semivariograms were generated for several different directions
using distance increments of 57 feet and angular tolerance of 45
degrees. The only coherent structure was obtained in the
north-south direction, probably dué to the sparseness and clustered
distribution o©f sample locations in the other directions.
Parameters were therefore estimated for an isotropic spatial model
based on the north-south semivariogram.

Spatial Interpolation

»

Availability of a variogram model permitted employment of
kriging for interpolation of a spatial model of composite arsenic
concentrations. Ordinary kriging was first employed to obtain an
estimate of the global mean for the retained sample area. The
resulting value - 52.3 ppm - was then used in simple kriging for
local estimation over the sample area to produce a spatial grid
model with ten feet between grid nodes. Isopleths for selected
levels of concentration were interpolated through the grid model
and appear as contour lines on the kriging map. Parameters utilized
for the kriging interpolation appear below.

D-20
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Search cConstraints . e

search neighborhood:

search radius:

minimum number of samples:
maximum number of samples:
number of search sectors:

number of empty sectors allowed:

grid x-origin:
grid y=-origin:

circular
150 feet
4
24
1
0

‘0.0 feet east

0.0 feet north

grid x-spacing: 10 feet

grid y-spacing: 10 feet
number of nodes in xX-~direction: 76
number of nodes in y-direction: 56

Variogram Model

sill: 2567 ppm-squared
nugget variance: 800 ppm-squared

range: 350 feet

anisotropy: none
model: spherical
Kriging
kriging type: simple
global mean: 52.3 ppm

The reader should be aware that some of the contour. lines
traverse unsampled areas covered by buildings and concrete. pads,
implying contihuity in the factors that govern the transport and
deposition of arsenic_.that is probably unrealistic in such areas.
Interpretation of the contour 1lines should also proceed with
recognition that each contour is banded with a margin of error.
Scme idea of the magnitude of error can be obtained from the
kriging error map. This map can also be used to optimize the design
of future sampling in this portion of the site area. The most
cost-effective samples should be taken where the kriging error is
greatest. . | ) N -
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Appendix A

XMET.Modeling Information

DEFINE INDEPENDENTS:

Stop indep input by END-key

1. indep: aS?

2. indep: AS*PB?

3. indep: ?

R= 0.969 S= 8.344 F(2,6)= 45.7

RESIDUALS? . . . . . - .. . . . .

CALIBRATION FIT )

NO. ASSAY ESTIM. _RESID. ST.RES.
1 9.400 11.813 =-2.413 -0.289
2 45.100 51.832 ~-6.732 -=0.807
3 33.9%00 36.676 ~2.776 -=-0.333
4 107.7 107.%9 ~0.243 -0.02%
5 25.800 30.251 -4.451 -0.533
6 60.100 43.891 16.209  1.943
7 27.200 34.136 -6.936 =0.831
8 22.500 19.59%4 2.906 0.348
S 28.900 24.463 . 4.437 0.532

DELETE POINTS: 6

R= 0.994 S= 4.011 F(2,5)= 194.2

RESIDUALS?

CALIBRATION FIT

NO. ASSAY ESTIM. RESID. ST.RES.
2 45,100 48.993 -3.8%93 -0.970
3 33.900.30.604 3.2%6 ~ 0.822
4 107.7 106.9 0.844 0.210
5 25.800 27.629 -1.829 -0.456
6 27.200 29.688 -2.488 =0.620
7 22.500 19.207 3.293 0.821
8 28.900 24.448 4.452 1.110

d . i
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CALIBRATION PLOT

ESTIM . o - ,
107.0 + : * -y
I
= —
I
I
83.5 +
I -
I
I
I
60.0 + -
I
I *
I
T _ _
36.5 + e e - -
I * * .
I * )
I * -
I *
13.0 *——e———eae e ——— + ———r————
$.0 27.3 45.7 64.0 . 82.3 100.7
ASSAY h ' '
COEFFICIENTS AND T-VALUES?
INTERCEPT= =2.8340911E+2 : - - - - -
SIOPE 1=4.939344E0 T= 16.58
SLOPE 2=2.392485E-2 T= 19.31 -
D-28
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s REGRESSTON

DEFINE INDEPENDENTS:

Stop indep input by END-kéy

1. indep: CU/?

2. indep: 7 B

R=.0.470 S= 62.22 F(1,7)="

FOR CU==—==s—=sssooo——==m==— **x

RESIDUALS? -

CALIBRATION FIT
NO. ASSAY ESTIM.
2.600 27.497 -
50.500 55.671
13.600 51.430 -
106.2..86.531
46.500 82.854 -
90,400 119.9 -
207.7 59.823
4.300 22,286 -
27.100 42.884 -

Lo nd P

DELETE POINTS: 2 3

R= 0.986 5= 7.088 F(l 3)=

RESID.

24.897
=-5.171
37.830
12.669
36.354
29.524

147.9
17.986
15.784

4 7

ST.RES.

=0.400
-0.083
-0.608

0.316
-0.584
-0.475

2.377
-0.289
-0.254

1cl.6

RESIDUALS?

CALIBRATION FIT
NO. ASSAY ESTIM.
1 2.600 6.977
2 46.500. 54.644
3 90.400 86.565"
4 4.300 2.489
5 27.100 20.226
d

recycled paper

RESID.
-4.377
-8.144

31.835

1.811.
-.6.874

ST.RES.

-0.617

-1.149
0.541
0.255

0.970

D-29
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* k% =

REGRESSION FOR CR

CHANGE INDEPENDENTS?

Stop indep input by END-key
1. indep: CR?

2. indep: CR*FE?

3. indep: 7

R= 0.635 S= 46.34 F(2,6)= 2.0

RESIDUALS?

CALIBRATION FIT

NO. ASSAY ESTIM. RESID. ST.RES.
1l 3.100 14.411 -311.311 -0.244
2 33.400 58.341 -24.941 -0.538
3 23.100 43.930 —-20.830 -0.449
4 165.5 80.030 85.470Q 1.844
5 80.200 85.986 4.214 0.091
6 66.800 89.785 ~22.985 -0.496
7 18.200 64.054 -45.854 -0.989
8 3.600 8.853 -5.253 -0.113 T
9 50.600 9.110 41.490 0.895

DELETE POINTS: 4 5 7 9

188.6

R= 0.997 S= 2.695 F(2,2)=

RESIDUALS?

P

CALIBRATION FIT

NO. ASSAY ESTIM.  RESID. ST.RES. . . R
1 3.160 5.666 -2.566 =-0.952
2 33.400 34.626 =-1.226 =-0.455
3 23.100 21.992  1.108 0.411 ._ . - —
4 66.800 66.354  0.446  0.165 N
5 3.600 1.362 2.238  0.831 -
d
/f
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CALIBRATION. PLOT .
ESTIM
87.0 + - S

H - M
|
|
|
*

44.5

4

H
[

|

|

23.3 +

ASSAY S
DELETE POINTS:
COEFFICIENTS AND T-VALUES?

INTERCEPT= 1.5431094E+2
SLOPE 1=4.3788164E+3 T= 10.08
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CALIBRATION PLOT
ESTIM

67.0 + o ‘li
I
I
I
I

50.5

+-

H K H ™

34.0

+
*

[ L T
@

o

17.5

M H  H

1.0 +%=— TR ; ———t— e e

3.0 14.9 26.7 38.6 50.4 62.3
ASSAY

DELETE POINTS:

COEFFICIENTS AND T-VALUES?
INTERCEPT= 6.6286193E+1
SLOPE 1=-3.994315E0 T=-18.89
SIOPE 2=5.796753E-3 T= 95.74
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Raw Data From Screeéering In Situ

recycled paper

SIMPLE LoD n e

NUMBER Cu As

OWON 7.718 T30.34

OWON 0.0 . -23.17

OWON 10.42 7 42.94

OW100N 71.16 olo . . 27.37

OW100N 4.409 10.30 20,430 o
OW100N 1.679 . ...3.089 _ . 40.75 "
0W125N 31.24  11.67

OW125N 4.261 .- 20.68

OW125N 50.06 14.839

OW150N 15. 44 0.0

OW150N 0.0 3.040

OW150N 59.20 26.70 _

OW200N 60.70 41.51 . ... 53.47 _
OWZ200N 18.28 78.07

OW200N 34.94 44.82

OW250N 0.0 27.90. . . 2.126
OW250N 13.63 38.68 13,86

OW250N 64.03 29.16

OW25N 0.0 14.14

OW25H 24.23 44.13

OW25SHN 54.29 Z16.84

OW30ON 49.48 21.88

OW3 00N 1.713 $8.35

OW3 00N 0.0 20.13

OW325N 36.24 33.11

OW325N 19.40 65.99 ‘
OW325N 27.17 “60.34° . 42.14
0W3SON 58.79 “14.83 7 30.99 7 o
QW3ISON 0.0 36.96 '
OW3SON 3.859 38.38

OW4 00N 0.0 9.995

OW4 00N 45.80 20.55 . .. .37.44
" OW400N 27.86 32.47

OW450N 6.680 34.13

OW450N 16.01 50.05

OW4S0N 0.404 42.42

OWSON 6.939 0.794

OWSON . 8.622 0.0 .-

OWSON 30.42 6.832

OW75SN 53.16 6.0

OW75N 40.85 33.29

OW75H 37.43 21.80

100WON 0.0 0.255

100WON 28.94 0.0 - S
100WON 52.93 . 7UI0I0 T77.81
100W100N 51.77 . "  106.4 _
100W100N 38.7% 21.85 .. 44.44

Appendix B
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100W100N 82.45 67.09 0.0

100W1S50N 63.88 82.33 57.01

100W150N 88.46 69.86 20.92

100W150N 172.2 102.2 27.46

100W2Q0N 11.53 35.5¢9 47.05

100W200N 26.32 17.22 49.01

100W200N 13.21 19.39 . 43.18 C

100W250N 38.42 34.40 46.40

100W250N 23.18 18.46 74.02

100W250N 44.24 35.20 54.96

100WZ25N 30.16 25.43 . 47.57

100W25N 34.81 7.346 35.10

100WZ25N 37.49 29.01 64.01

100W300N 55.50 46.59 54.49

100W300N 24.82 35.42 21.52

100W300N 57.61 3l.62 42.33

100W325N 83.58 66.99 50.30

100W325N 35.68 22.84 57.25

100W325N 21.59 32.4¢6 50.10 -

100W3B0ON 36.79 45.52 53.33

100W3SON 134.3 . 576.7 0.0 -

100W3I50N 80.67 45.60 24.35

100W400N 0.0 0.0 55.28

100W400N 72.08 56.18 €2.86

100W400N 42.96 37.44 28.38

100W450N 75.01 28.14 21.33

100W4SON 0.0 38.54 31.18

100W450N 60.39 3.990 31.88

100WSON 36.35 - 70.75 62.85

100W50N 87.31 43.67 42.64 '

100WSON 59.7¢% 66.76 75.75 -

125W100N 0.0 42.56 10.17

125W100N 0.0 28.92 2.144

125W100N 1.152 38.87 18.12

125W125N 31.45 42.87 37.91 - -

125W125N 20.36° 22.10 24.55 . - T .

125W12SN 27.84 30.77 24.21

125W1SON 45.82 24.10 0.0

125W150N 26.94 25.65 B8.93¢6 .

125W150N 20.18 41.14 20.75

125W175N 24.12 39.87 31.95

125W175N 9.013 67.03 41.76

125W175N 68.79 59.51 24.57

125W25N 25.35 11.55 40.64

125W25N 10%.0 21.04 79.75

125W25N 37.74 15.76 41.68

125W50N 125.5 0.0 0.0

125WS50N 85.85 40.42 60.75

125W50N 174.3 32.14 6.893

125W75N 0.0 . 34.84 50.14

125W75N 51.45 50.84 52.29

125W75N 61.01 28.45 38.34

150N-25W 73.82 52.55 79.72

L50N-25W 10.985 80.67 63.85 B
D-34
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150N-25W,

150WON
150WON
150WON
150W100N
150W100N
150W100N
150W150N
150W150N
150W150N
150W200N
150W200N
150W200N
150W250N
150W250N
150W250N
150W25N
150W25N
150W25N
150W300N
150W300N
150W300N
150W350N
150W350N
150W350N
150W4 00N
150W4QON
150W4 00N
150W450N
150W450N
150W4 50N
150W50N
150W50N
150WSON
175N-25W
175N-25W
175N-25W
200N=-25W
200N-25W
200N=-25W
200WON
200WON
200WON
200W4 00N
200W400N
200W4 00N
200W450N
200W450N
200W450N
200W500N
200W500N
200W500N
225N-25W
225N-25W

48.55
23.29
28.35
44.86
45.91
c.0 .
36.98
0.0 .-
1.753
61.96
46.32
0.0

13.19 =

95.07
23.40
40.96
0.0
c.0
4.161
0.0
35.21 .
0.0
60.93
12.92
49.16
5.751
6.396
11.62

0.0

4.979
29.62
0.0
0.0
11.68

- 50.76
4.476

51.75 ..

- 135.5..

74.42
46.26
5.111
23.81
34.42
42.71
0.0
50.24
0.Q
21.12
47.131_
24.08
0.0
48.41
67.73
39.21

recycled paper

0.0 .

106.9
O 07707 -

c.0

27.95
- 35.32

27.77

J1.746

0.0. .
45,13

-15.57
'0-0

6.140
49.41

.. 26.55

29.16
0.0
5.081

5.166

24.74
27.08
38.30

--13.28

38.40
20.25

- 41.24

T 34.41
-51.68
0.0

--37.87
. 28.51

1.658

. 70.0
.32.45

0.0
0.0 -
0.0
116.6
28.22
47.34

-.—6.671
.-4.116

0.0
0.0 .
2.605

~1l.9858 .

21.10.
0.0

- 0.0

0.0

17.53
12.75
3il.87

25.84

'59.39
- 64.26
... .34.80

26.18
40.31
23.85
33.79
0.0
. 61.30
 43.38
4.115
1.760
15.96
0.0
._0.0
25.86
70.01
28.80
 57.30
0.0
25.26
10.60
_ 26.68
0.0

42.95 .

—-12.05
2.063
4.830

33.29 .

15.22
39.01
62.56

. 54.717
""36.73
109.3
.---120.5

.148.9.

Q.0

49.66

19.53
- 60.72
53.64
71.69
32.68.
62.16
. 9.485
0.0
0.0
7.376
11.98
0.0
7.522
23.57
38.13
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225N-25W
250WON
250WON
250WON
250W450N
250W450N
250W450N
250W500N
250WS00N
250W500N
250W650N
250W650N
250W650N
25WS0N
25W50N
25WS0N
25W100N
25W100N
25W100N
25W125N
25W125N
25W125N
25W150N
25W150N
25W150N
25W75N
25W75N
25W75N
25W25N
25W25N
25W25N
300WON
300WON
300WON
300WLOON
300WLOO0N
300W100N
300W250N
300W250N
300W250N
300W450N
300W450N
300W450N
300W475N
300W475N
300W475N
300WSOON
300WSOON
300WS00N
300WSON
300WSON
300WSON
300W650N
300W650N

0.0
8.226
63.16
5.057
61.35
43.96
62.35
37.64
20.95
7.370
2.771
22.22
0.0
77.59
45.70
42.02
24.27
47.67
67.46
23.66
21.78
9.208
30.34
33.43
78.97
0.0
43.29
34.07
$98.20
68.12
59.09
14.82
0.0
0.0
48.84
47.68
4.20%
54.19
32.86
38.54
62.51
32.61
0.0
14.12
0.0
0.0
33.85
69.51
22.29
16.07
31.73
0.296
0.0
31.03

0.0
35.26
31.06

. 53.51

49.42
49.58
37.48
13.74
26.72
16.51
13.49
43.22
61.20
64.81
62.15
52.06
26.83
31.32
48.74
45.96
40.22

.8.071

31.98
42.97
29.90
58.94
27.55
18.85
65.70
71.85
63.28
22.65
32.21
24.64
39.65
48.92
23.17
41.54
21.42
26.31
12.79
49.32
0.0
5.033
0.0
0.0
31.37
13.63
12.48
31.08
28.22
28.20
4,221
12.65




300W650N
350WON

350WON

350WON

350W250N
350W250N
350W250N
350W300N
350W300N
350W300N
350W350N
350W350N
350W350N
350W400N
350W400N
350W400N
350W475N
350W475N
350W475N
350W500N
350WSOCN
350W500N
400WON

400WON

400WON

400W100N
400W100N
400W100N
400W1S50N
400W150N
400W150N
400W200N
400W200N
400W200N
400W250N

400W250N

400W250N
400W300N
4Q0W3 00N
400W3 00N
400W475N

400W475N.

400W475N
400WS500N
400W500N

400WS500N

400W50N
400WSON
400WS50N
400W700N
400W700N
400W700N
400W750N
400W750N

5.244

- 25.10.

1.047

7.236 . .
. 37.59

74.57

15.56

46.18
0.0

56.17

21.91
35.79
50.63
16.61
55.68
51.32
13.99
121.8
1lc.1
0.321
28.90
55.98
17.26
54.33
33.13
30.60
45.69
127.6
56.23
13.53
32.64
74.17
57.96
58.97
33.59
26.27
28.61
16.27

47.75%

96.89
29.82
251.4
141.8

86.93"

40.51
81l.69

12.97
87.26

76.78
67.72
15.41
0.0
0.0

le.29

21.36

recyclad paper

0.0

~13.82 .

'9.736

29.06
57.46
34,63
23.01
40.76
34.30
24.18
'59.44
57.55
101.6
59.75
50.10
. 74.69
31.30
0.0
0.0
0.0

0.0 L

32.38
21.55
. 14.27
26.43
38.52

. 10.69

 _g.984

"37.12
6.201
7.432

T 37.47
20.18

. 51,36

46.32
. 20.21
36.48
672.1
259.4
195.3
- 22.60
4.204
0.0
.16.85
0.0
35.25
.. .33.24
_.7.126
—18.97
. 0.0
0.0

0.0

 18.60.0 L.
24.19

-32.47
27.51
..33.90
41.04
37.72
43.17°
51.87

. 34.51
37.93
40.89
24.02
38.67
28.31
69.08
~70.29
. -76.14
5.313
14.88

. 31L.98
...6.685

- 18.50

0.0 .
14.34
-20.06

0.0 . ...

4,129
.- 0.0
0.0
33.11
0.0
8.184
26.59
28.1¢%
7.698
0 73.70
67.69
53.78
0.0
0.0
G.0
0.0
19.01
c.0
. 61.18
69.74
63.25
..23.15
.17.09
36.74
'8.257
69.05
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400W750N
425W500N
425W500N
425W500N
425W550N
425W550N
425W550N
450WON
450WON
450WON
450W1000N
450W1000N
450W1000N
450W3 00N
450W300N
450W300N
450WS50N
450W550N
450W550N
450WS00N
450W600N
450W600N
450W650N
450W6eS50N
450W650N
450W700N
450W700N
450W700N
450W750N
450W750N
450W750N
450W850N
450W850N
450W850N
450W900N
450WSQ0N
450W900N
450WO50N
450W950N
450WIS0N
500W300N
S00QW8O0O0N
500W30CN
S500WON
500WON
500WON
500W1000N
500W1000N
500W1000N
500W100N
S00W100N
500W100N
500W150N
SO00W150N

4.343
65.44
35.34
45.13
32.72
0.253
C.0

20.35
35.51
15.01
39.22
0.0

44.23
0.0

0.0

0.0

29.59
22.15
3.939
40.08
19.45
5.359
4,370
17.22
20.84
13.34
24.33
30.63
51.42
0.0

0.0

0.0

33.31
9.874
11.08
0.0

13.17
0.0 -
0.0

16.56
38.51
8.566
79.82
28.80
0.0

14.91
1.093
0.0

44.31
24.83
42.89
1.871
0.0

6.693

oo
*
o O

i—l
n
o
o

-

wu
[
[es)

-

* *

CQO0O0OCCOOOON

OCoOoO00O0O000

35.59
0.0
0.0
14.88
2.607
6.140
0.0
0.0
19.74
0.0
11.56
17.89
35.20
57.92
44.48
34.80
0.0
9.196
0.0
0.0
33.60
20.76
21.71
0.0
0.0
17.14
0.0
30.28
0.0
18.01
0.0
15.99
3.589
35.11
10.43
18.28
26.82
33.14
0.0
0.0
68.34
49.11
22.29
31.23
0.0
3.757
3.468
65.89
54.73
0.0
0.0
6.240
9.432
0.0
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500W150N
500W200N
500W200N
S00W200N
500W250N
500W250N
S00W250N
S00W300N
500W300N
500W3 00N
S500W350N
500W350N
500W3S50N
500W400N
S500W400N
S500W400N
S00W450N
500W450N
SCOW450N
S500WSO00ON
500WS00N
SO0OWSOON
500WSO0N

500WS50N

S00WS0ON

500W550N
SO00WSSON
SOOWSSON
S500W600N
500W6 00N
500W6 00N
EQ0We50N
500W650N
S00W650N
SQOW700N
500W700N
S500W700N
500W750N
500W7S0ON
500W750N
500W850N
500WB50N
500W8B50N
S00W900N
S00W900N
500W900N
500WOS0ON
500W9S0ON
SQ0WO50N
50WS0N

S0W50N

SOWS50N

SOW100N
SOW100N

22.81
42.67
8.936
44,95
27.89
2.652
16.86
11.98
51.69
14.82
91.27
43.96
60.65
44.32
21.72
27.91

61.95 .

35017
71.42
46.47

9.246

23.57
15.98
0.473
19.82
41.33
1.918
39.57
17.78
4.439
15.39
18.31
0.0

1.393
0.0

24.81
14.10
0.0 .,
1.020
52.10
41.14
125.7

59.05 °

0.0

44.62
10.40
30.11
22.53
15.66

62.19 .

103.0
164.7
21.35
87.81

recycled paper

 7.154

0.0
1.961
0.0
13,93
47.17

- 33.26
"42.07

52.98

. 54.36
63.73

62.97
68.81
10.74
42.64
0.0

44.16

T 43.08

33.95

To0.0 7

0.0
23.11

- 12.55

0.0
10.32
27.18
13.64
12.66
44.19
0.330
0.0
12.93
0.0
14.15
24.18
42.59
50.28
62.53 .
50.51
74.35
69.65

'66.13

0.0

70

OWMOoOO0OO0OQ
OWOoOOOOo

« & & 8

8.513.
40.46
20.68
57.90
64.47

0-39




50W100N 13.83 21.86 53.13

S0W1l25N 87.53 12.32 £8.18
SOWL25N 87.02 70.57 77.94
S0W125N 18.60 6.716 9.447
50W25N 43.87 10.96 81.13
SO0W25N 0.0 18.83 31.96
SOW25N 26.83 8.887 58.51
S50W275N 40.66 74.46 21.51
50W275R 50.05 50.05 54.47
50W275N 88.57 62.33 46.01
50W30Q0N 72.54 40.9¢ -31.38
50W3 00N 50.68 66.99 6.198
S50W300N 68.36 76.58 35.40
S0W325H 8.630 21.63 1l1.01
50W325N 25.76 30.76 63.46 i
S50W325N 0.0 68.35 21.65 . -
50W450N 35.14 19.86 62.37
50W450N 72.06 38.93 46.92
50W450N 53.08 49.74 58.79
550WON 35.97 19.24 1.916
S50WON 33.47 0.0 18.57
S550WON 32.06 17.61 9.974
550W1000N 0.0 12.43 17.49
550W1000N 26.62 23.05 c.0
550W1000N 42.46 19.94 0.0
550W1050N 35.58 9.710 78.18
550W1050N 34.12 0.0 54.38
S550W1050N 9.468 c.0 30.28
550W250N 51.03 0.0 9.234
SS50W250N 22.25 0.0 22.23
S550W250N 48.20 49.49 c.0
550W300N 36.8S 22.37 13.62
S550W300N 48.58 0.0 17.64
S550W300N 77.43 27.73 31.02 - i
550W400N 29.62 27.87 58.49 - -
S50W400N 9.445 18.43 44.88
S550W400N 39.06 0.0 34.62
550W450N 0.0 9.124 0.0
550W450N 40.85 0.0 10.69
S50W4B50N 47.87 0.0 c.0
550WS500N 21.11 41.57 30.04
S50WS00N 70.50 0.0 54.21
S50WS500N 24.15 19.88 0.0
S550W525N 7.397 12.77 2.229
S550W525N 47.44 20.84 0.0
550W525N 71.81 18.72 0.0
S550WS50N 8.260 0.0 0.590
E50WS50N 46.51 20.57 28.70
550W550N 11.590 0.0 .0

S550W600N 25.74 0.0 0.0
550W600N 0.0 c.0 0.0
S50W600N 62.26 c.0 1.416
550W6E0N 24.28 c.0 9.058
550W650N 26.15 0.0 0.0
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550W650N
550W700N
550W7 00N
550W700N
550W750N
550W750N
550W750N
550W8 00N
550W8 00N
550W800N
550W850N
550W8 50N
550W850N
S50W90ON
550W900N
550W9 00N
550W950N
550W950N
550W950N
575W1000N
575W1000N
575W1000N
575W1050N
575W1050N
575W1050N
575WS50N
575WS50N
575W550N
575W600N
575W600N
575W600N
575W650N
575W650N
575W650N
600WON
600WON
600WON
600W200N
600W200N
600W200N
600W35ON
60QW350N
600W3SON
650WSO0N
650WSO00N
650WSO00N
75W100N
75W100N
75W100N
75W125N
75W125N
75W125K
75W150N
75W150N

0.0
16.67
16.27
0.0
O.o
37.76
0.0
0.0
0'0.
18.78
12.05
o.o
0.0
0.0
15.75
21.50
47.67
6.095
20.17
0.0
26.64
22.28
25.48
19.47
64.02
0.0
4.706
40.29
49.93
20.03
34.50
0.0
56.78
0.0
10.64
51.95
61.09
42.64
52.79
8.938
6.906
55.62
39.95
34.53
0.0
0.0
25.51
63.87
27.21
111.4
96.03
162.1
53.44
64.10

recycled paper

ODOROOONDAMNOCO

-
03¢ » dus = o &8 8 o & o @

0CO0OOHOOWOOWO

OOO:OUOOO
-

(=N =R
& o
N L+

*

| 8]
00
N
N

4.694
0.0
0.0
15.66
0.0
0.0
3.275
7.987

.
'+ M ]
~J
N

s 2 4 & 2 s 8 o @
-0
(7]

OOOOSOO\OOO
L

17.14
24.44
12.81
37.84

33.77

22.59
22.60
18.92

31.36

14.36
0.0
9.833
0.0
35.81
34.56
85.72
99.99
232.6
47.43
55.50

-

: 8 .999
. 10.87 .
0.0

36.78

-18.71
:25.89

0.0

129,27
/33,07
0.0

0.552

0.0
6.852

. 45,15
56,65
50-12
8.470
-6.668
-25.21
0.0

22.42

79.16

4.247

82.52
0.0

4.00
0.0
26.33
40.52
0.0
43.17
36.65
0.0
20.58
29.44

45.66

42.30
66.35

11.87

15.10
8.715
0.0
0.0
8.084

12.48

26.83
42.40

22.79

0.0
11.82

52.36
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75W150N
75W175N
75W175N
75W175N
75W200N
75W200N

75W200N

TSW225N
75W225N
T5W228N
75W250N
75W2S0N
75W250N
~ 75W25N
785W25N
78W25N

TSW275N

75W275N
TSW275N
75W300N
75W300N
75W300N
75W325N
75W325N
75W325N
75WS50N

75W50N

75WS50N

133.2
32.03
32.58
56.44
132.9
48.25
60.07
76.67
17.28
67.00
144.2
€6.01

108.6

39.19
27.52
55.27
152.8

116.5

71.25
46.28
§7.03
105.1
0.0

27.04
37.93
17.82
65.36
90.80

62.45

32.68
38.79
69.43
74.43
$1.37
6l.21
32.20
68.11
38.42
49.56
51.74
69.17
0.0

0.0

o.o

64.81
81.28
43.93

66.26

58.79
79.52
10.71
47.23
31.93
55.48
95.07
218.2

'52.59
'49.17

68.35

65,76
- 139.87
54.18
8,323
‘28,63

60.73

56,24

59.26
79.35

89,55
73.89
°25.39
9,049
'56.04
40,03

9.645
29.44
“22:11

25.56
28.59
57.18
42.01
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APPENDIX E

TERRAIN CONDUCTIVITY DATA

i

E-1
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_ ‘ Appendix C (Terrain Conductivity Data) includes the computer printout of the
N/ measured conductivity as well as graphs of the conductivity for each traverse
lines. Traverse lines are shown on Figure 3-2 of the report.
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Terrain Conductivity Survey

Data Sheet
Instruaent fieonic EN-3] ‘ o Project No. © 203000
Coil Separation #=3.66 u Client EPA/Saunder Supply Co.
Dipole Config,  Vertical _ " Letation Chuckatuck/Suffolk, VA
Comaents Line 0V . : ‘ Date ‘ 5/23/89
' EAE Personnel Chris Levicki/Auin Ayubchs
Orientation: N-5  Orientation: E-§  Average Directionlity
Conductivity Condurtivity Conductivity of conductivity

Btation (millishos/meter) ({millishos/weter) {millishos/meter) InY db Units Resarks

10 - 84.00 .00 71.50 ~10.49 00 powet line above, actallic pipe belo

50 62,00 €5.00 . $3.50 -2.3% 00 surface metal object 10/ away

W 56,00 35.00 $5.50 0.% 00 surface setal 10 away, power line a

150 54,00 44,00 49.00 . 1] N 2’ fros concrete slate, pousr line

200 21.50 ‘ 23.00 2.5 -3.37 .00 wetal sheeting 10 away

250  H.W .00 .00 : 0.0 0  metal gas tanks 15 away

00 A4L50 Hegative ‘ 00 20’ fron g3s tank

[/ 32,00 59.00 $5.5% ~29,67 - W00 15/ fros wetal entrance fence

00 80.00 48.00 9.0 2,04 W00 5 froe storage shed with setallic

k]
E-4
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Terrain Conduetivity Survey

Data Shest
Instrument Geonic EM-31 Project No. 203000
Coil Separation A=3.66 v~ T T "~ Client EP&/Saunder Supply Co.
Dipole Config.  Vertical Locatien Chuckatuck/Suffolk, Y&
Conmants Line 50_W e Date 5/723/89
‘ EiE Personnel Chris Lewicki/Aein Ayuhchs
Orientationd H-§ Orientation? E-W 4Average  Directionality
Cormurtivity Conductivity Conductivity of corductivity .
Station (millimhos/meter) (willinhos/meter) (millimhos/aeter) In? db Units Remarks
10 Hegative “2.30 2.50 ) Q0 507 fron power line
S0 16,80 : 15.00 15.90 9.66 Wil 10’ froe wetal strip, on dirt road -
100 17.20 17.50 17,35 : =086 00 30’ from metal strip, on dirt resd
150 17,90 - 17,90 17,90 0.00 .00 on dirt road :
200 18.20 17.70 17.9% 1.39 00 on dirt road, 10’ from metal strip
250 18.20 17.50 17.85 1.96 .00 on dirt road, 10 froa metal strip
300 20,50 4.0 22.35 -8.28 Q0 on dirt road, 10° from metal strip
e 12,50 15.80 14,15 .-11.66 &0 on dirt road, 5° from storage shed
E-5.

recycled paper




Terrain Conductivity Survey

Data Sheet
Instruaent Geonic EN-31 Project No, 213000
Coil Separation  4=3.66 n Client EP&/Saunder Supply Co.
Dipole Config.  Vertical Location © Chuckatuck/Suftolk, V&
Conments Line 100 ¥ Bate $/23/8%
) E3E Personnel Chris Lewicki/émin Ayubeha
Orientation? #~5 (Qrientation: E-N  Average Birectionality
Conductivity Conductivity Conductivity of conductivity
Station (aillishos/mster) (millimhos/meter) (millishos/meter) Ini db Units Remarks
16 23,30 23.20 23.20 0.0¢ 00 207 from metal object
40 13,80 19.50 19,15 ~1.83 B 15’ from meial object
100 17.00 16.50 16.73 o 1.49 .00 an edge of dirt road
150 18.30 19.10 18.80 -1.60 0 on edge of dirt road
200 20,20 20.50 20,35 =0.74 .00 15’ from car
250 2120 21.50 21.33 =0.70 O 107 € of line, 10’ from cars
W00 2700 28.00 .50 -1,82 00 10 E of line, 29° from fence
3/ W.H 20.20 20.3% 0.74 S0 10‘ from metal pest, on dirt road




Instrueent Geonic EN-~3L

€oil Separation A=3.86 m

Dipole Config.  Vertiral

Comments Lire 180 W . .

Orientation: ¥-§ Orientation! E-W

Conductivity Conductivity
Station (millimhos/meter) (willimhos/meter)
0 17,20 17.50
3 23.00 S 22,30 -
00 8050 52,30
150 Hegative - Hegative
200 19,00 . 20,00

recycled paper

Terrzin Conductivity Survey

Data Sheet

fwerage . Dirertionality
Conductivity
(millishos/meter} In%

173 -0.86
22,65 1,55

56.40 7.27

19.50 -2,56

of conductivity

Preject o,
Client
Location
Date

7 EIE Porsonnel

db bnits Remarks
R 1 o Qrass

203000

EPA/Saunder Supgly Co.
Chuckatuck/Suffolk, Y
5/23/83%

€hris Lewicki/émin Ayuhcha

00 on aravel road, 10* from storage roof-
00 orc gravel road, 14‘ from storage roof
00 on gravel road, 10 from storage roof

.00



Terrain Conductivily Survey

Data Sheet
Irstrunent Geonic EX-31 ' Project Mo. 203000
Coil Geparation A=3.65 a Client EPA/Saunder Supply Co.
Pipole Config,  WVertical  Location Chuckatuck/Suffolk, VA
Lonaents Lipe 240 W Date 5/23/89 _
EIE Personnel Cheis Lewicki/émin Ayubcha
Orientation? ¥-S Orientation: E-W  Averase Directionality
Conductivity =~ Conduclivity Conductividy of conductivity
Station {(willishos/meter} (millinhos7aeter) {millimhos/meter) Ini db Units Kemarks
0 3800 39.00 38.50 -1,30 L0 Hot inside shed
30 B0 34,00 33.50 -1.49 00 -
100 3.0 33.00 32.00 -3.13 00 _
150 30.00 29.80 25.90 0.33 Q0 _
200 3. 32.00 31.00 0.00 (0 near setal can
a0 1420 14,50 14,35 ~1.05 00 outside shed on dirt road

A 1750 16.00 16,75 4,48 Q0 20¢ from shed with met3yl roof




Terrain Conductivity Survey

Data Sheet
Instrunent Geonic EN-31 ' Project No, 203000
Coil Separation @&=3.66 : Client EPA/Saunder Supply Co.
Dipole Confiq.  Vertical Location Chuckatuck/Suffolk, VA
Consents Line 250N = _ R .. Date 5/24/89
EXE Personnel Chris Lewicki/Anin Ayubcha
Orientation: N-5 Orientatien: E-W  Average Directionality
Conductivity Conductivity Conductivity of conduetivity
Station (aillishos/meter) ({aillimhos/peter} (millimhos/meter} Ini db Units Remarks
500 21,00 21.50 21.23 - =118 00 30 from aetal fence, in mud
30 37,00 38.00 37.50 -1.33 00 in mud - -
600 30.00 . 1,00 15.50 03.%% 00 10" fron eetal object, in mud
630 . 14,00 13.80 13.9% -0.72 0 on grass, between tars
725 20.80 19.50 30,13 . 3.23 .00 15/ frow truck, shove surface drainags
E-9
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Terrain Conductivity Survey

Bata Sheet ,
Instrunent Geonic ER-31 Project No. 103000 ] .
toil Separation #=3.66 n Client EPA/Saunder Supply Lo,
Dipole Config.  Veriical Location Chuckatuck/Suffolk, VA
Counents Line 280_W ] : © Date 5/23/89
" LEE Persannel Chris Lewitki/Amin Ayubcha
Orientation? H-§ Orientation: E-N  Average birectionality
Conductivity Conductivily Eonductivity of conductivity
Station (millishos/meter} {millimhos/meier} {(millishos/meler) In X db Units Remarks
10 18.%0 18.20 18.39 0.82 0 20' from metal fence, nevt to shed
S0 22.5¢ 22.50 2.5 0.00 00 between Z storage sheds,metallic roofs,
190 27.30 32.00 29.75 -7.56 00 supports and a concrete foundation.
15 31.50 35.00 33,28 -3.26 00 same a5 above :
200 13.20 13.50 13.3% -1.12 X L0 30" from storage shed
b E 14,50 14.50 0.00 00 power line shove, 50’ from shed

)
E-10 . .
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Terrain Conductivity Survey

Tiata Sheet
Instrument Geonic EN-31 ’ Project No. 2030040
Coil Separation 4A=3.66 & ’ o  Client EPA/Saunder Supely Co.
Tipole Config.  Vertical . . Loeation Chuckatuck/Suffolk, VA
Comments Line30 W Bate 9/24/89
ESE Personnel Chris Lewicki/Apin Ayubcha
Orientation: N-5  Orientation: E-¥  Average Birectionality
Conductivity Conductivily Conductivity of conductivity
Station (millimhos/meter) (millishos/meter) (milliahos/meter) In% db Units Remarks
00 28.00 47.060 37.50 ~12.67 .00 157 from netal shed
550 16,50 o 1700 16,75 - =0.7% 00 157 from meial shed -
575 16.00 e - 16,00 16.00 0.00 .00 15° from truck, in wud
650  14.00 14,50 14.25 - =0,88 .00 10’ hetween cars, on grass
700 16.50 - 15,20 15.85 2.05 .00 197 froe truck, on dirt
0

recycled paper
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Terrain Conduetivity Survey

Data Sheet
Instrument Geonic EN-31 Project Ne. 203000
o1l Separation #=3.66 2 Client EPA/Saunder Supply Co.
Dipole Contig.  Vertical Loration Chuckatuck/Sutfolk, VA
Comments Line 350_¥ - ) B Date 9/23/89 _ )
ELE Personnel Chris Lewicki/Auin Ayubchs
Oriertationt N-§  Orientation: E-¥  Average Directionality
Conductivity Conductivity Conductivity of conductivity
Station {aillimhos/meter) {willishos/weter} {millimhos/meter} In¥ db Unils EKemarks
15 1,20 13.90 14,00 1.07 00 10" from shed with metal roof
9 22.00 21.20 21.80 1,85 0 10 from shed with meial roof -
100 18.80 20.50 19,85 -4,33 .00 10¢ frow shed with metal roof
1% 1620 16.20 16.20 ) ¢.00 00 20" from same shed
200 1420 14.20 14.320 0.00 00 40* from same shed
230 1.9 14.50 14.90 0.00 00 40’ from sane shed
00 1.3 16.50 17.00 2.9 00 pover line above 20”7 from shed
E-12 _
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Terrain Conductivity Survey

Data Sheet
Instrunent Geonic EM-31 ' Project No. Zb300¢
Coil Separation 4=3.66 ' Client EPA/Saunder Supply Ce.
Iipole Cenfig.  Vertical . Location Chuckastuck/Suffolk, VA
Compents Line 35¢_W e i Date 5/24/8%
' ‘ E2E Personnel Chris Lewicki/fmin Ayubcha
Orientation: N-5 ° Brieniationi E-W ‘Average * Directionality
Conductivity Conductivity Conductivity of conductivity
Station (millishos/meier) (millimhos/meter) (willimhos/meter) InZ b Units Remarks
Sa0 20.50 30.00 20.2 1.23 . .00 10" from metal sheds
610  39.00 10.50 24.75 57,58 .00 157 from metal fare object -
630  19.50 19.50 ) 19,50 0.00 00 15" from metal storage
700 17.50 17.50 17.50 0.00 00 overhead power line,20'from metal sile
E-13
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Terrain Conductivily Survey

: b Data Sheet )
; Instrument Geonic BA-31 ' Project No. 203000
: Coil Separation 4#=3.66n Client EPA/Saunder Supply Co.
N Dipole Confiq.  Vertical T Locatian Chuckatuck/Suffolk, V4
. Comnents Line 400 W o "~ Date 5/24/89
ELE Personnel Chris Lewicki/Asin Ayubchz
Orientalion: H-§ Orientation: E-W  Average Directionality
Tondurtivity Conductivity Conductivity of conductivity
Station (millimhos/meter} (millishos/meter) (eillimhos/weter) InZ db Units Remarks
¢ 13.20 13,20 .20 . 0.60 00 dirt road, wood piles nearby
% 1330 13.50 13.50 . -0.00 : Q0 . _dirt road, wood piles nearby -
100 14.00 13.90 13.9 ~0.36 D0 dirt road, wood piles nearby
150 132 13.20 13.20 } 0.00 D0 dirt road, wood piles nearby
200 1350 13.50 13.50 0.00 00 girt road, wood piles nearby
250  16.5¢ 16.50 16.50 0.00 00 near metal object

300 B.00 11,80 9.90 . -19.19 00 dirt road, wood piles nearby




Terrain Conductivity Survey

Data Sheet
Instrument Geonic EM-31 Project Mo. 2113000
loil Separation A=3.66 » Client EPA/Saunder Supply To.
Dipole Config,  Vertical i . . - - Location Chuckatuck/Sutfolk, VA
Comments Line 430 ¥ L . e } - . Bate DF24/99
ELE Personnel Chris LewickifAmin dyubcha
Orientation: -3 Orientation! E-4  Average Directionality
. Conductivity Conductivity Conductivity of condurtivity
Station (nillimhos/meter) (millimhos/meter) {(williashos/meter) Ini db Units Remarks
¢ 4.20 12,80 S B ~50.59 .00 near setal dog fence, wetal pole
20 13,50 13.50 13.50 ¢.00 00 3’ from puddle -
W ka2 13.2¢. . o . 1320 T 000 . .00 near lumber
150 13,00 o - 13.00 ’ 13,040 0.60 . L0 near lumber
200 14.00 14,00 14,00 0.00 00 near lumber
250 30.00 31.08 30,50 -1.64 00 near lumber
300 9.5¢ 23.00 16.25 -41,54 00 near lumber,puddle,l0’from power line
E-15 -
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Terrain Conductivity Survey

lizta Sheet )

Instrument Geonic EN-31 Project No. 203000

Coil Separation A=3.56 m Client EPA/Saunder Supply Co.
Iipole Config,  Vertical N Location Chuckatuck/Suffolk, VA
Comaents Line 450_W _ o " Date - 5/24/89

E$E Personnel Chris Lewicki/Aain Ayutcha

Orientation: ¥~5 ODrientationt E-R  Average Directionality
Conductivity Conductivity Conductivity of condyctivity
Station (millishos/neler) {millinhos/meter) ({aillimhos/meter) In¥ db Urits Remarks
510 1B.OD 17,5 17,75 1.41 00 10° from shed w/wetal roof
53¢ 21.00 22,00 21.50 -2.33 .00 1’ from tires, §° from metal sheel - .-
550 15.50 16.00 15.7% -1,59 00 5S¢ fron metal sheet, 15 fros truck
520 14,20 14,10 14.15 0.23 il 107 from cars
590 14.80 12.00 14,90 -0.67 00 107 from cars
610 14,90 15.20 15.0% -1.00 .00 8’ from metal sheet
630 14,20 14,10 14,15 0.335 0 10° from metal truck
850 14.20 14,20 14.20 0.60 .00 £ from metal truch
670  13.50 14,00 13.75 -1.82 00 5¢ froe wood post
690 1400 14,20 14.10 ~0.71 Ry 157 from setal object
700 14,20 14.20 14,20 0.00 00
710 16.00 15.00 15.50 3.23 N 1
730 23.00 22.50 22.75 1.10 00 20 from qreennouse w/metal on it
300 17.00 16.00 15.50 3.03 00 107 from greenhouse, but no effect
20 15.00 15.00 15.00 0.00 00 on qrass, on slope
930 1430 14.80 14,65 ~1.02 00 an grass, on sloge
950 1490 14,50 14,70 1.36 .00 on qrass, on slope
970  15.20 16.20 16,20 0.00 D0 on 9rass, op slope
530 17.20 17.50 17.35 -0.86 00 on 4rass, on slope
1016 19.00 19.50 19.2% -1.30 .00 on grass, on slope
1030 2.5 17.50 10,08 =75.00 00 on wet sard, on slope
1050 18.00 18.00 18.00 0.00 00 bottom of hill, wel sand
E-16
AR301742




Terrain Conduciivity Survey
, Data Shest
Instrument Geanic EH-31 Project No. 702000
Coil Separation A=3.66 Client EPA/Saunder Supply Co.
Dipole Config.  Vertical . . o Location Chuekatuck/Suffolk, VA
Coaments Line D00 & _ ) B . bate 5/24/89
) EXE Personnel Chris Lewicki/Amin Ayubcha
Orientationt N-§  Orientation: E-H  Average Directionality
Conductivity Conductivity Condurtivity  of conductivity
Station (millimhos/weter} {willimhos/meter) (aillimhos/meter) Ini db lUnits Resarks
¢ 16,20 16.00 16.1¢ 0.62 .00 near cable, 10° from shed

50 14,50 13,50 14.00 3.57 00 arass field -

100 13.00 13.00 13.00 0.00 0D grass field

130 13,30 13.00 13.25 1.8% 00 on top of pile of tress

200 14,20 14,50 14,35 - =109 00 on dirt

250 26.06 25.00 23.50 1.5 D0 an dirt, near lumber

300 - 5.20 28,00 17,18 -59,59 ik 20’ from power lime, near dirt

335 - 19.5¢ 13.50 19.35 0.78 00 20! from power line

. E-17
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ferrain Conductivity Survey

Data Sheet )
Instrument Geonic EX-31 Project No. 203000
Cofl Separation A=3.66 » Client " EPA/Saunder Supply Co.
Jipole Config.  Veriiral ] _ Locatien Chuckatuck/Suffolk, VA
Cannents Line S00_K _ Date T 5/24/89
’ T ELE Personnel Chris Lewicki/Amin Ayubcha
Ocientation: -8  Orientaticn: E-W  dAverage Directionality
Conductivity Conductivity Conductivity of conductivity
Station (millimhos/aeler) (aillimhos/meter} (millishos/meter) In X db Units Remarks
230 150 17.5¢ 17.58 0.00 00 10/ from shed w/metal roof
570 14,80 14,80 14,80 0.00 0 1* from tires, 3° from melal sheetl -
590 1550 15,00 15.2% 1.64 00 9’ frowm wetal sheet, 13/ from truck
610 15.20 14.80 15.00 1.33 00 10/ from cars
630 15,20 16.20 15.70 -3.18 00 16* fros cars
630 13,20 13.20 13.2¢ ¢.00 00 8¢ frow metal sheet
670 12,80 12,80 12.80 0.00 B0 107 from metal iruck B
830 13.00 13.006 13.00 0.00 .00 &’ fras setal teuck
700 13.20 13.20 13.20 8.00 80 3 frow wood post
710 13.20 13.20 13.2¢ 0.00 .00 15° from metal ghject
730 1320 13.20 13.20 ) 0.00 Kij
750 13,20 13.50 13.35 -1.12 00
770 14 14,00 14,10 .71 00 20! froe greenhouse w/metal on it
790 16.00 15.20 16.1¢ -0,62 20 10’ from greenhouse, bui no effect
B70 1500 15.2%0 15.10 -0.66 .00 on qrass, on slope
B30 13.50 13.80 13.65 -1.10 0 on grass, on slope ’ )
910 13.% 13.90 13.9% 0.00 .00 on grass, on slope .
930 13.%0 14,00 13.75 -1.82 .00 on grass, on slope
950  15.50 15.80 15,85 -0.96 A0 on grass, on siope
g0 17.00 17.00 17.00 0.00 00 on grass, on slope
990  18.50 18.50 18.50 0.00 00 on wet sand, on slope
1010 19.20 15.80 19.50 -1.54 00 bottos of hill, wet sand
1630 18.20 20.00 19.1¢ -4,71 < W00
1050 11,00 16.50 13.75 -20.00 .00

E-18 - -~ - .)




Instryment.

Coil Separation 4=3.66 »
Dipele fonfig.  Wertical

Connents

Station
]
30
100
15¢
200
270

Line 550_W

Geonic EN-31

Terrain Conductivity
Data Sheet

Orientation: N-§ Orientation: E-¥W  Average

Conductivity
(silliahos/aeter}

17.60

15.20

14,30

14,20

16.00

8,30

recycied paper

Conductivity
{nillinhos/meter?

16.00

15.20

14,50

14.20

16.00

26.00

Conductivity
(aillinhos/aeter)
16.50
15,20
14.50
14,20
16.00
17.75

E-19

Survey

Project Mo. 203000

Client
Location
Date

EPA/Saunder Supply Co.
Chuckatuck/Suffolk, VA
5/24/89

EEE Personnel Chris Lewicki/#sin Ayubchs

Direciionality
of conductivity
InX db Units
3.03 00
0.00 A0
0.00 00
" 0.00 .00
0.00 .00
-15.48 L0

Remarks

% from metz] pole, open field
epen field

open tield

open field

open field

dirt road, 15’ from iumber
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Terrain Conductivity Survey

Data Sheat

Instrument Geonic EH-31 Froject Ho. 713000

Coil Separation A=3.66 u Client EPA/Saunder Supply Co.
Dipole Config.  Veriical ) ~ Llocation Chuckatuck/Suffolk, VA
Comaents Line 550 ¥ Date 5/24/89

ELE Personnel fhris Lewicki/Amin Ayubcha

Jrientation: N-3 Orientation? E-W Average Directionality
fonductivity Conductivity Conductivity of conductivity

Station (millimhos/meter) (milliahos/meter) {aillinhos/meter) In db Unils Remarks
70 14,00 .50 14,25 -1.75 .00 8’ from wetal object
0 13.00 13.00 13.00 0.00 00 15/ froa metal truck -
610  14.00 14,50 14.25 -1.75 .00 3¢ from setal truck
870 1370 13.20 13.45 1.86 00 8’ from metal truck
650  12.80 12.80 12.80 0.00 00 o grass
700 13.0¢ 13.28 13.10 -0.76 00 on §rass
710 13.80 13,86 13.80 0.00 .00 of qrass
7% 11.80 13.20 12,50 “5.60 00 in depression on qrass
7% 13.00 9.20 11.10 17.12 00 in depression on grass
770 14,90 14,50 14.70 1.36 .00 in depression on grass
780 13.%0 13.5¢ 13.50 0.00 00 almost out of depression
800 13,20 13.28 13.20 0.00 L0 on grass, 1ittle depression
B0 1A% 12.80 12.65 -1.19 00
8§30 12.50 13.00 12.75 -1.% 00
8%  12.80 12.20 12.39 2.40 .00 elevated top
870 I3.00 13.00 13.00 0.00 00 elevaled top
890  13.00 13.00 13.00 0.00 .00 elevated top
91 13.00 13.00 13.00 0.00 00 elevated top
930  13.20 13.20 13.20 0.00 00 on slope
950 1430 14,50 14.50 0.00 00 . on slope
970 15.00 15.0¢ 15.00 0.00 0 on sicpe
930 1550 16.5% 16.00 -3.13 .00 on slape
1018 17.50 18.08 17.75 ~1.41 00
1030 20.00 20.00 20.00 0.00 .00 on edge of dirt road
1050 15.% 16.50 18.00 8.33 - L00 on dirt road, on sloge
1070 26.00 25.5¢ 25.75 0.97 00 on dirt road, on slape

L3
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Terrain Conduciivity Survey
‘. Data Sheet
Instrument Geonic EN-31 Project Ho. 203000
Coil Separation A=3.66 a Client "EPA/Saunder Supply Co.
Dipole fonfig. Vertical o Location Chuckatuck/Suffolk, YA
Connents Line 58O W ) . o _-Date S/24/89
ELE Personnel Chris Lewicki/Aein Ayubcha
Orientation: N-8 Orientaticn; E-¥  Average Birectionality
Conductivity Conductivity Lonductivity of conductivity
Station (nillishos/meier) {millimhos/weter) ({nillimhos/meter} In% db Units Remarks
0 1400 13.80 13.90 72 W00 b* from wetal objecy
390 13.80 13,50 13.65 110 00 807 from metal truck T
£10  12.86 12.80 12.80 0.00 00 on slope 10/ from metsl truck
p30 14,00 14,00 14.60 0.00 00 on slope 3° from metal truck
690 12.50 12.80 12,65 -1.19 00 on top of berk
700 12.50 12,50 12.50 - 0,00 .00 on top of bera
710 12.20 12.00 12.10 .83 00 on top of bera
730 1L.80 1.50 6.65 77.44 00 on slope, west of bera
750 3300 25.00 29.00 13,79 00 in depressiofi wesi of berm
770 17.00 20.00 18.30 ~8.11 00 in degression west of bers
790 19,00 19.00 19.00¢ 0.00 00 in depression west of bera
BOO  18.00 18.50 18.2% -1.37 00 in depression west of bera
810 18.00 18,00 18.00 0.0 B0 in depression west of bera
830  18.00 17,00 17.50 2.86 00 in depression west of berm
i B30 18.%¢ 19.00 18.75 -1.33 Rild in depression west of berm
. 70 13,00 19,50 19.25 130 .00 on slope
890  1%.30 19.80 13.83 ~D.76 Q0 on slope
910 18.00 18.50 18.25 e -/ 0%  on slope
930 16,50 16.80 16.65 -0.90 00 on top of bers
950 16,30 16.50 16.50 0.00 00 on grass
970 16.80 16.80 16.80 ¢.00 00 on 9rass
9% 18.00 18.50 18.2% -1.37 00 on grass
1010 18.00 18.9¢ S ] 2,44 .00 on sand
1036 18.50 ---19.00 18.75 -1.33 00 on sandy dirt edge of road
1050 22.30 2.3 22.50 0.00 00 opposite edge of dirt road
W70 25.00 25.00 25.00 0.00 00 oh qrass near surface water
L £-21
recycled paper ) ) ﬁ R 3 Qc(rrl?yﬁvvmirmmwnt




®

(Yea3)adupisig

aod 0Ge 0Ge 002 0g1 oal 0s al
1 1 1 I 1 1 0z

08

Q 2ul| asUaADT)

31404 AYAIIDNPUOD UIDIID |

(W /soyuwilu)Ayianonpuen &Aay

E-22

AR30 1748




L
P
[ T
&
|-
>
=4
- O
E:
ot o
- 2 o - O
U 3 N
3 g
T §
C B
® 5"
O o
= D
C
o
L
-
O
— o
-0
jan
i ! L 1 | 1 i | L3
My N - o oy o = w T <
N o~ o] o — - ~— - — -
(W /soyuuAyAnsnpued BAY
o £-23
recycled paper - ecology and emvironment

ARS01 749

Distance(feet)



ase

QQg

{189})2dUDISI]

QGe Q0% 051 001 oF
1 1 1 1 I

ol

001 SUI| S8IBADIY

2|1J0Ud AJAIIDNPUOD UIDIID]

1

al

Li

81

6l

Qe

(A

e

£2

te

Se

ac

Le

ac

(W /soyiw)AyAld N pUoD Bay

E-24




Traverse Line 180

Terrain Conductivity Profile
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Terrain Conductivity Profile

Traverse Line 250
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Traverse Line 300

Conductivity Profile

Terrain
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Traverse Line 400,

Terrain Conductivity Profile
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Terrain Conductivity Profile
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APPENDIX P

COMBUSTION PRODUCT DEPOSITION MODELING REPORT
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ecology and envirenment, inc,
. 15] BUFFALO CORPORATE CENTER

368 PLEASANTVIEW DRIVE, LANCASTER, NEW YORK 14086 TEL 716[684 8050
Intetnational Specialists in the Enviconment . ... B -

December 22, 1989 ~ 7 1T

Mr. Andrew Palestini .

U.S. Environmental Protectlon Agency
841 Chestnut Streel. . . -
Philadelphia, PA 1910?

Dear Andy:

Find enclosed a completed draft copy of the air deposition modeling task
write-up and its accompanying appendix for your review. These documents
are considered unedited draft until they become incorporated into the
report and subsequently finalized. They are being provided to you as
justification for not performing the combustion product deposition
sampling program associated with the Saunders Supply Company RI/FS work
plan.

As you are awvare, the purpose of this modeling task was to provide
guidance to locating potential areas of deposition resulting from the
burning of sludges at the Saunders Supply Company Site. At the

. identified locations, soil samples were to be collected for
dioxin/furans analysis. It was not the intent of this task to determine
ground level depositlon concentrations or to model future exposure
scenarios. ..o o e o

The results of this effort suggest that deposition occurred in the
immediate vicinity of the site.. And for the most part within areas
which have been sampled and analyzed for dioxin/furans pursuant to the
designed surface and subsurface soils sampling programs. Therefore, as
ve discussed. previously during the field investigation program in order
to avoid a duplication of effort, the initiation of additional sampling,
pursuant to the combustion product deposition sampling program, was not
performed.

If you have any questions tall'ﬁé"at'(?l6) 684-B060.
Sincerely,
S o
Y,
Freé_J McKosky Wi
ite Manager o

FIW/w}j N N T ) _
L/2D-3033 " oL o Tt B
Encl. .. — - = : , - = :

ce: J. Pearson, E & E Phlladelphla w/ancls.
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Z2D-3051 _. . o . 11/5/89

To: Pred Mckosky, Project Manager

From: Lou Depowski

Re: Estimated distribution of surface deposition of pollutants in the vicinity
of: 1)the conical burner at S5C and 2)the open settling basin
(4ppendix attached)

The problem as decribed was to determine the probable surface distribution of
dioxins and furans as a result of combustion of sludge containing
pentaclorophenol (PCP) between the years 1969 and 1974. Combustion of the
sludge took place in a conical burner unit located at the the north end of the
S8C site. The unit had a stack height of approximately 10 meters, a stack
diameter of approximately 1 meter and was protected by a rain cap. Since
burnings were not scheduled in advance it is assumed emissions took place under
a wide variety of meteorological conditions. The following methodology,
including assumptions made, was used to determine the distribution of pollutants
deposited on ground surfaces in the vicinity of the burner unit.

The deposition distribution pattern surrounding the burner unit is determined by
two main factors, the prevailing meteorological conditions and particle size of
the emitted pollutants. Since emission rate has no bearing on the distribution
of pollutants, no attempt was made to estimate the actual emission values.
Instead an arbitrary emission of 1,000 gran§ total was used during all.
calculations. Doubling this value would simply double all calculated deposit1on
values, leaving the distribution unchanged. The following data/modifications
were also incorporated:

Stack Height: Due to the presence of the protective rain cap the effective stack
height was assumed to be equal to the physical stack height(10.0 meters).

Stack Temperature: The exhaust temperature as assumed to be approximately 450
degrees Kelvin. A sensitivity analysis showved the distribution pattern does not
change appreciably with a change in exhaust temperature. -

Meteorological Conditions: Average annual wind distribution by Pasquill ;
stability classes(STAR Program) from Norfolk NAS, Va. was used to represent the
prevailing meteorological conditions at the SSC site. The data was accumulated
over a 10 year period from 1/62 to 12/71 by the National Oceanic and Atmospheric
Administration.

Particle Size: Uncontrolled burning of the sludge would result in emissions of a
wide range of particle sizes. Studies(l) of emissions resulting from
uncontrolled burning of distillate o0il results show 68%(by mass) of the
particulates emitted are less than or equal to 15 microns. Fly ash production
could result in particles with diameters of over 100 microns. Since the
particulate size distribution was unknown a detailed sensivity analysis was made
to determine the effect of particle size on deposition distribution patterns.

Incorporating the above modifications the industrial source complex long term

F-4

AR30G1765
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(ISCLT) computer program was used to determine the distribution patterns.
Computer runs were made for varlous size particles ranging from .005 microns
(large gas molecules) to 100 microns (large particles with an appreciable
settling velocity of approximately 0.40 m/sec).

The results of the computer runs show almost no variation in the deposition
distribution patterns for particles up to about 30 microns. The location of the
point of maximum deposition(dmax) for particles in this range was approximately
55 meters (180 £t) due south of the burner unit. Figure 1 shows this point
superimposed on the site facilities map. The map also shows the 0.8(dmax) and
.5(dmax) isopleths. The distribution patterns for the larger particles show
that areas of maximum deposition tend to be located just north of the site. For
example, the location of the point of maximum deposition(Dmax) resulting from
emigsions consisting of a uniform distribution of particles ranging from 40
microns to 100 microns diameter is estimated to be approximately 25 meters (82
ft) north northwvest of the burner unit. Figure.2 shows this point and the
5(times maximum depostion value for particles in this size range) isopleth
again superimposed on the site map.

Estimates were also made ¢of the probable surface distribution of combustion
products resulting from burning sluge at the former oil/water separation basin.
located at the point indicated on figures 3 .and 4. The basin, located in a
ground depression was assumed to have been approximately 5 meters in diameter
when the burns took place. It was further assumed there were a number of such
burns and that the burns took place under a variety of meteorological
conditions. .

Using the ISCLT dispersion model, the basin was treated as a ground-level area
source incorporating a bouyancy-induced effective emission height of
approximately 4 meters. Again, since the total emissions for the basin burnings
would not effect the deposition distribution in the viecinity of the basin, an
arbitrary emission rate of 50 gram per square meter was used.

Results of computer runs shovw the point of maximum deposition(Dmax) for gaseous
and lighter particulate(less than 30 microns diameter) emissions is located
approximately 30 . meters directly south of the basin. Figure 3 shows this point
superimposed on the site facilities map. The .75Dmax and .5Dmax isopleths show
areas of greatest deposition levels would be located south west and northeast of
the basin. Computer runs for the larger particulate emissions (particle sizes
over 40 microns) show that the point of maximum deposition is located within a
few meters to the north of the basin and that most of the larger particulates
would be deposited within 20 meters of the basin. Figure 4 shows the point of
maximum deposition(Dmax) and the .25Dmax 1sopleth superlmposed on the site
facilities map. ' -

(1) "Compilation of Air Pollutant Emission Factors-Volumn l:Stationary Point
and Area Sources", U. S. Environmental Protection Agency Office of Air
Quality Plamning and Standards-October 1986
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Figure 1

COMICAL BURNER

DEPOSITION DISTRIBUTION FOR GASEOUS AND PARTICULATE EMISSIONS

{PARTICULATE SIZE LESS THAN 30 MICRON DIAMETER)
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Figure 2
CONICAL BURNER

DEPOSITION DISTRIBUTION FOR A UNIFORH MIX OF PARTICULATES
77 40 HICRORS TO. 100" MICRONS DIAMETER

(The point of maximum deposition(Dmax) is indicated by an X.
isopleth is indicated by .5x)

The .5Dmax
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Figure 3 _. 2

BASIN BURN

DEPOSITION DISTRIBUTION FOR GASEOUS AND PARTICULATE EMISSIONS
(PARTICULATE SIZE LESS THAN 30 MICRONS DIAMETER)

(point of maximum deposition(Dmax) is indicated by an X. The .50Dmax and
.75Dmax isopleths are indicated by .5x and .75x respectively.)
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“ Figure 4
BASIN BURN

DEPOSITION DISTRIBUTION FOR UNIFORM MIX OF PARTICULATES
WITH DIAMETERS 40 TO 100 MICRONS

(The point of maximum deposition{(Dmax is indicated by'an X. The .25Dmax
isopleth is indicated by .25x) '
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APPENDIX

ESTIMATION OF POLLUTANT DEPOSITION DISTRIBUTION DUE TO BURNING OF
PENTACHLOROPHENOL(PCP) SLUDGE AT THE S$SC SITE

Estimates have been made of the probable ground surface distribution of
polychlorinated dibenzo-p-dioxins(PCDDs) and polychlorinated dibenzofurans
(PCDFs) resulting from uncontrolled combustion of waste sludge containing
pentachlorophenol(PCP) at the SSC site. Sludge was disposed of in this fashion
between the vears 1969 and 1974 by utilizing a conical burner unit located at
the north end of the site and an settling basin located at the north-west corner
of the site.

The burning of materials containing chlorophenates results in PCDD/PCDF
emizgsions in both the particulats(by adsorption) phase and the gaseous phase
(1,2,3,4,5). The dispersal and subsequent deposition of both phases would be
determined primarly by the prevailing meteorological conditions at the time of
the burn. PCDD/PCDFs deposited and adsorbed by the soil can be expected to
persist and to remain in the top six inches of so0il.(6)

To determine the probable deposition distribution pattern of PCDD/PCDFs on
ground surfaces in the vicinity of the conical burner unit and the open basin,
E & E has employed the use of the Industrial Source Complex Long Term (ISCLT)
dispersion model(7) using the deposition option. The EPA-approved model
utilizes a steady-state Gaussian plume equation to calculate ground level
concentrations and depesitien for stack sources and for area soéurces using a
virtual point source approximation. To determine yearly or total deposition
values the model incorporates sector-averaging and statistical wind-stability
class summaries(annual averages).

Main input reguirements of the ISCLT model. consists of:

o Source data
o Receptor data
o Meteorological data

The following listing shows all relevant input parameters for the conical burner
unit and the open basin.

Source Data:

Conical Burner Unit:

Source type: ~Stack _ _

Source Location: -Conical burn pit area, north end of site as
indicated on site facilities map, Figures 1 and 2
of report

Physical stack height: -Approximately 10 meters(33 ft)
Stack exit temperature:-Approximately 450 degrees Kelvin
Stack exit velocity: -Assumed to be zero due tc presence of rain cap

F-10

AR301771

®




Stack diameter: —Approgimately lrmeter(3.3 ft)

Particulate settling

velocities: . -Particulate sizes from less than one
micron to 100 microns considered.
Settling velocities corresponding to these
particulate sizes vere determined using

Stoke’s Law.{(7,8)

Source Emission Rate: -Arbitrary total of 1,000 grams

Open Settling Basin:

Source type: ~-Area source

Source location: " -North-West corner of site just NNW of
pond as indicated on figures 3 & 4 of
report

Source Diameter: . -Approximately 5 meters(16 ft), modeled as

‘ ~ square area of width 4.4 meters(l4 ft)
Effective emigsion height: -Estimated to be approximately 4 meters{l0Q)

Particulate settling

velocities: .. -Particulate sizes from lesgs than one
micron to 100 microns considered.
Settling velocities corresponding to these
particulate sizes were determined using
Stoke’'s law.(7,8)
Bmission rate: -Arbitrary total emissions of 50 gm per square
meter used{approximately 1,000 gm total for

basin)

Receptor Data: To facilitate plotting of deposition distribution results a
Cartesian coordinate system containing a total of 1681 equally

spaced receptor points was chosen.

|

Meteorologﬁcal Data: Average annual wind distribution by Pasquill stability
classes (STAR program)(9), an annual mean morning
atmospheric mixing height(10) of 600 meters and an annual
average ambient temperature(ll) of 289 degrees Kelvin for
the Norfolk, Va. region were used.

All computer Tuns of the ISCLT program were made using the deposition option.
Calculations were made for ground-level deposition values at 1681 evenly spaced
receptor sites with the source located at the grid center. Initial runs using a
large grid spacing indicated maximum deposition values are located within 100
meters of the source for both the conical burner and the open pool burn. Final

runs were made using a grid spacing of 5 meters.

All runs were made for total

deposition at each receptor site using average annual meteorological data for

the region.

Program inputs and assumptions:

recycled paper
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Source emissions: Deposition levels estimated by the ISCLT program are directly
proportional to total emissions(7). As a result, a change in total emissions
does not affect predicted deposition profiles. Since the total amount of sludge
disposed of by burning was not documented, an arbitrary total emission value for
the pollutant of concern of 1000 grams(l kg) was used for the conical burner
unit and 50 grams per square meter {(approximately 1 kg total for the basin) was
used.,

Effective emission height: The presence of a rain cap on the conical burner
stack would impede plume rise, reducing the vertical component of the exhaust
gasses and the effective emission height of the plume. It was assumed the
exhaust gasses would be deflected horizontally producing a negligible vertical
{stack exit) velocity. Under these conditions the Briggs plume rise equations
predict an effective emission height equal to the physical stack height(10 m.)
{7,12).

Te model the basin burn as an area emission source using the ISCLT Dispersion
model, the effective emigsion height is set by the user. A conservative
estimate of the effective emission height was made by assuming the emission
height to be equal to the average flame height(15,16).

Stack temperature: The temperature of the exhaust gasses was estimated to be
450 degrees Kelvin. Since this parameter was not documented a sensitivity
analysis relating deposition results to stack temperature was preformed. The
results of the analysis showed variations of up to 500 degrees Kelvin in this
value produced no significant changes in predicted deposition levels.

Meteorological data: Since the dates of the burns were also not documented,
average annual meteorological conditions were assumed to prevail. These data
included the average annual frequency of occurence of wind by direction, speed
and stability class, the average annual morning mixing height and the average
annual ambient temperature for the Norfolk, Virginia area.

Particulate size: It was assumed emissions could contain PCDD/PCDFs in both the
gaseous phase and in the particulate phase(by adsorption). Uncontrolled burning
of distillate 6il results in particulate emissions at the rate of two pounds per
1000 gallons oil with a majority of the particulates having diameters less than
15 microns(13). Co-firing sludge with wood wastes would increase particulate
emigsions. The particulate emission factor for uncontrolled burning of
wood/bark is 7.2 pounds per ton with a majority of the particulates again having

diameters less than 15 microns{13).

Since the distribution of PCDD/PCDF emissions as a function of particulate size
was unknown, a sensitivity analysis was performed to determine the effect of
particulate size on the resultant deposition distribution pattern. The results
of the analysis showed the distribution pattern to be the same for the gaseous
component and for particulates with diameters up to 30 microns. Distribution
patterns for particulates with diameters greater than 30 microns show maximum
deposition levels, as expected, nearer the source. As a result of the unknown
distribution of PCDD/PCDFs within the gaseous component and the particulate
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component of the plume, it was decided to determine separately the deposition
distribution patterns for (l)emissions including the gaseous component and
particulates with diameters less than 30 microns and (2)emissions consisting of
a mixture{uniform) of particulates with diameters ranging from 30 to 100
microns. S -

Reflection coefficients: The reflection of gasses and particulates from ground
surfaces would lower ground level deposition levels. The reflection of
pollutants at ground surfaces is a function of particle size with the reflection
coefficient(fraction reflected) approaching zero for particulates above 70
microns diameter(14). Since the differences in reflection coefficients between
the gaseocus component and particulates up to 30 microns in diameter would not
change the deposition distribution pattern, a reflection coefficient of zero(no
reflection) was assumed for all emissions in this range. For particulates with
diameters greater than 30 microns, two separate computer runs, one assuming a
reflection coefficient of zero for all particulate sizes and one utilizing
reflection coefficients suggested by Dumbauld et al(14), were made. The results
shoved no significant difference in the corresponding deposition distribution
patterns. As a result a reflection coefficient of zero was used for all
particulate size catagories. = .. . . - . Ce

Program options—other: o o

1)Stack-tip downwash option:Since low exit velocity enhances stack downwash of
the plume, the stack-tip downvash program option was exercised.

2)Meteorological data default options:Default options were exercised to utilize
program default values for vertical potential temperature gradients, mean wind
speed for wind speed catagories used, and for wind speed power law exponents
since site-specific data for these parameters were not available.

3)Bouyancy induced dispersion option: Due to the negligible plume rise imposed
by the raincap, the vertical and horizontal dispersion coefficients would remain
unchanged(?) As a result this program option was not exercised. :

Incorporating the above assumptions and program optjons the deposition levels at
pre-determined receptor points were calculated using the ISC long term dry
deposition methodology described by Wackter et. al.(7). The ISC models do not
address the effect of wet deposition on pollutant concentrations and
depositions. Scavanging of pollutants by rainfall however would tend to
increase deposition levels for receptors nearer the source and would, if
anything, move predicted maximum deposition levels nearer to the source.

Table 1 shows an example of the program input listing for the conical burner
unit for the gaseous component of the emissions. Due to the length of the STAR
program data, only a portion of these data is included. Table 2 shows the
corresponding output of the program including deposition levels at a sample
portion of.the receptor sites and a printout of the location of the sites having
the 10 bhighest predicted deposition levels. The results for all computer runs
are summarized on figures 1 through 4 of the report.
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SLUG TEST DATA
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ESTIMATED AQUIFER CHARACTERISTICS®*

Hydraulic Groundwater
) Estimated Conductivity Flow Velocity
Location Gradient Porosity (feat /day) {feet /day)
Shallow Wells
MW~3=5 0.027 - 0.25 0.205 2.21 x 1072
MW-4-5 - 0.045 . 0.25 0.045 8.10 x 107>
MH-5-8 6.014 0.25 0.250 1.40 x 1072
MW-7-5 0.023 0.25. .. . 0.098 9.02 x 107°
MW-11-5 0.028 0.25 - - -3.520 3.94 x 10°°
MA-13-~5 0.012 0.25 0.273 1.31 x 107°
Deep Wells
MW-2~D 0.018 | 0.25 0.0094 6.48 x 107%
MW—-6-D 0.015 - 0.25 . 3,75 2.25 x 10°%
MH-10=-D 0.017 0.25 0.02 1.36 x 107>
MW-14-D 0.013 0.25 0.16 8.32 x 10°°
02[UZ12D3061:D3123,/4273/27
Koy : R

*Gradient: obtained from Figures 4-7 through 4-10
Estimated Poresity: hased op soil logging information
Hydraulic Conductivity: measured through slug tests
Groundwater Flow Velogity: calculated

Source: Ecology and Environment, Inc., 1991.
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